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AGENDA
	Name of the Committee
	No. of Meeting
	Date & Day
	Time
	Venue

	Precious Metals
Sectional Committee, MTD 10
	37th
	14 Nov 2024

	11:00 AM
	[bookmark: _GoBack]Hybrid- Venue – Anushilan Room, Manak Bhawan, BIS, New Delhi

Link- https://bismanak.webex.com/bismanak/j.php?MTID=ma60933e8459d0c47f9b803f8e1059076
Thursday, November 14, 2024 11:00 AM | 4 hours | (UTC+05:30) Chennai, Kolkata, Mumbai, New Delhi
Meeting number: 2515 773 9990
Password: 12345 (12345 when dialing from a video system)



Chairman: Shri Paravjeet Singh			              Member Secretary: Shri Kunal Kumar
Item 0 WELCOME AND OPENING REMARKS
Item 1 CONFIRMATION OF MINUTES OF THE LAST MEETING AND PROCESS REFORMS
1.1The Minutes of 36th meeting of Precious Metals Sectional Committee, MTD 10 held on 31st May 2024 (Friday), were circulated to the members through portal as well as email on 12.06.2024. No comments received. 

[bookmark: _Item_2_Scope]The committee may consider and approve the minutes of the previous meeting.
Item 2 SCOPE AND COMPOSITION OF COMMITTEE
2.1 Review of the membership in the Committee - In accordance with the guidelines, the composition should be compact and the membership of the committee shall be reviewed after 3 years and the organizations representing for reasonable long time without participation/contribution may be substituted by new organization that are capable of contributing in the new technologies/area of work.
2.2 Balancing of all interested groups in the Committee - It has been decided that the composition of the Technical Committee should be reviewed to have at least two third of the committee members representing Consumers/ Technical Bodies/ R&D/ Testing Laboratories/ educational institutions/ Govt. Departments etc, and the representation of the manufacturing industries/Associations of Industries should be not more than one third of the committee members. NGO’s and Consumer Organizations may be co-opted in Technical Committees where there is no adequate representation.
2.3 The Size of the Committee -The size of the committee is often a compromise between a reasonably broad basis of representation and the need to restrict membership to workable numbers. Generally, a smaller number of memberships will be appropriate for a committee dealing with detailed aspects of a standard, with wider representation being provided at the more senior committee levels. In order to keep committee to a workable size, the strength of Sectional Committee is generally 30.
2.4 Attendance of members in the committee –In case a member is not able to attend a meeting, prior intimation of this is necessary to be given to the Member Secretary of the Technical Committee. However, a member cannot abstain from attending two consecutive meetings of the Technical Committee, and must attend at least 50% meetings of the Technical Committee held in a year. Failure to attend two consecutive meetings of the Technical Committee and at least 50% meetings of the Technical Committee held in a year, shall attract termination of the membership of the Technical Committee, except in extra-ordinary cases to be considered by the Division Council concerned.
[bookmark: ANNEX5]2.5 The present composition of sectional committee is given at ANNEXURE-1.
2.6 Nomination of Dr.Prabhakar Sangurmath, Former Executive Director, The Hutti Gold Mines Co Ltd to act as member in MTD 10 Sectional committee as Independent Director/ individual capacity. His CV is attached.


2.7 Currently there is one active panel on the portal – 
MTD 10: P3 - Related of IS 1417 and 1418 Panel
Item 3 ACTION TAKEN REPORT
3.1 Following documents are under printing-
	Sl. No.
	IS No.
	Doc. No.
	IS Title
	Status

	1.
	IS 3095 : 1999
	MTD/10/23428


	Gold solders for use in manufacture of jewellery specification
	Under print

	Committee may please note.



3.2 Following documents are under WC –
	Sl. No.
	IS No.
	Doc. No.
	IS Title
	Status
	Decision of committee

	1. 
	IS 2112 : 2014
	MTD 10 (23489) 


	Silver and Silver Alloys, Jewellery/Artefacts – Fineness and Marking Specification

	Modified draft sent for WC for 2 months on 20.05.2024. Total 6 comments were received. 5 were agreed with the draft and the 6th comment was to add a note in clause 7.1- NOTE:In case a software is developed for marking every jewellery with a unique identifier the components in 7.1(c) and 7.1(d) will be replaced by the unique identification number
	



3.3 Following documents are pending from previous meeting –
	Sl No.
	Subject
	Decision of the committee during the previous meeting
	Action taken on previous minutes
	Decision of the committee

	1.
	Draft revision of IS 1418
	The committee discussed the prepared terms of reference for the validation of test method D, as mentioned in the draft revision of IS 1418 for cupellation analysis of gold in refined bullion containing gold content above 999.5 ppt and up to 999.9 ppt fineness. 
The committee approved the terms of reference after making some modifications, as attached below:



Further course of action shall be taken as per latest guideline for an R&D project.

The committee after deliberation decided to wait and proceed for comprehensive standard after the completion of this R & D project.

	The project was assigned to NPL on 3rd October 2024. The duration of the project is 3 months. The committee may please deliberate and decide.
	

	 2.
	Amendment 2 to IS 1417:2016 Gold and Gold alloys Jewellery /Artefacts- Fineness and marking 

	The committee deliberated on the comment received on the P circulation draft amendment and the decision of the committee is indicated in table below:


It is also decided to modified the Note under the clause 1.2
NOTE — Artefacts cover medallions, utensils and any article of gold.

In the 34th meeting, The committee decided to circulate the modified draft attached below to the committee members for 21 days.



In case no comments received, the above draft amendment shall be sent for wide circulation for a period of 2 months.
The modified draft circulated to the committee members vide email dated 29.11.2023.
Comments received from Shri Sabyasachi Ray vide email dated 11.12.2023 is attached.


Comment also received to refer new standard IS 18458: 2023 on ED-XRF for Platinum group metals.
During 35th meeting, Shri Sabyasachi Ray briefed his comment and suggested to mention Karat in place of carat in gold. Carat is generally used for diamond. Committee agreed to the proposed modification.
On refering new standard IS 18458: 2023 on ED-XRF for Platinum group metals, Mr. Akshay Kaushik, HMD informed that this was already discussed in the previous meeting and there are some works still to be done on the detection limit of the machine. All the manufacturers have to inform the detection limit till the reference material is made. Committee decided not to refer this standard at present.

The committee requested MS to circulate the modified draft to the committee members for 21 days.
In case no comments received, the above draft amendment shall be sent for wide circulation for a period of 2 months.
	The modified draft circulated to the committee members vide email dated 17.05.2024.


The comments received from Shri Anil Kansara and Shri AK Bahal is attached.




The committee may please deliberate and decide.

Document was circulated on 10/07/2024. HMTD suggested to incorporate 9 Karat in the amendment as the same was already decided in the previous meeting.
The committee may please deliberate and decide.

	


	3.
	Revision of IS 2112:2014 Silver and Silver Alloys, Jewellery/Artefacts – Fineness and Marking Specification

	

WC Document attached above was circulated. A manak manthan was organized on WCD document by Kochi Branch Office of BIS on 23.11.2023. During manak manthan several comments were received. The comments are attached. The committee may please deliberate and decide.


One Comment also received on portal is attached.


During 35th meeting, the committee deliberated on the comments received and decided the following modification in the attached draft –
1) In Clause 7.3.1, preferably linear design should be permitted in place of only linear design.
2) In clause 7.3.4 C, at the end of the sentence, following should be added –“unless the weight of silver is declared by the jeweller and marked on the article by the centre”.
The committee requested MS to send the modified draft document for wide circulation for 60 days.
	Modified document was circulated for WC on 20.05.2024.
MTD 10 (23489) 


Total 6 comments were received. 5 were agreed with the draft and the 6th comment was to add a note in clause 7.1- NOTE:In case a software is developed for marking every jewellery with a unique identifier the components in 7.1(c) and 7.1(d) will be replaced by the unique identification number

The committee may please deliberate and decide.
	

	4.
	New standard on spark OES 
	The draft standard was received and circulated among the members of the committee before the meeting of MTD 10 held on 25 March 2010. The draft standard circulated is placed below:


Members of the committee during the meeting requested some more time to review the draft standard. The members were requested by the committee to review the draft standard and send their comments, if any, by 31st May 2019.

The committee had also requested MMTC to provide validation data for Spark OES test method which will be tabled during the next meeting of the committee.

In the last meeting of MTD 10 sectional committee held on 06 February 2020 MMTC informed the committee that they are working on providing the data and requested some more time to provide the details to the committee. The committee after deliberations requested MMTC to kindly provide the details latest by 31 July 2020.
The details received form Sh James Jose are as under:


In the 31st meeting of MTD 10, the Committee informed about the draft standard being formulated by ISO. It was requested members secretary to circulate the draft ISO standard for the views and recommendation of the members. 

The ISO draft was circulated on 12.09.22 which is as under:


In response we have received only following response from Shri Pankaj Deshmukh, MMTC-PAMP:


In the 32nd meeting of MTD 10, the committee was informed about the draft spark OES standard and there was no further input from the members. It was decided that the committee will take decision on adoption of the standard after publication of the standard by ISO.

In the 33rd meeting of MTD 10,
The following draft standard ISO/CD 18214:2022(E) circulated by ISO for comments: 



The committee sought inputs from the members. Member secretary informed that the committee can nominate any expert for the ISO working group in the standard being formulated on spark OES.

In the 34th meeting, MS informed that we have received Draft International Standard ISO/DIS 18214-Jewellery and precious metals — Determination of high
purity gold, silver, platinum and palladium — Difference
method using SPARK-OES from Secretary ISO/TC 174 for member body voting which was circulated to committee members vide mail dated 09-10-2023 for their valuable comments on draft document. Please note that the last date of voting is 30 October 2023. copy is attached below for ready reference:



The committee can also nominate any expert for the ISO working group in the standard being formulated on the above subject.
Following comments were received from the committee members on the ISO document –
(i) Shri Dinesh Singh, CSIR-NPL, - Abstain

(ii) Shri Dr SP Singh, CSIR-NPL, - Abstain 

(iii) Shri Divyang Shah, GM Hindalco Industries Limited, Mumbai,  - 

Proposed addition in clause 3.3- CRM should contain all the impurities in the range of Test sample.
In the 35th meeting, The committee deliberated on the comment and decided that the ISO draft document is in order. 
Committee decided to adopt the ISO standard after publication of the same.
	In the previous meeting, it was decided that ISO standard shall be adopted after publication of the same.
ISO 18214 : 2024 (en) is attached.


The committee may please deliberate and decide.
	

	5.
	IS 17278 : 2019 Refined Gold and Silver Bars for Good Delivery — Specification
	In the 34th meeting,
Based on the input received from Shri James Jose, Member, the draft amendment prepared is placed below:


The committee discussed the draft amendment attached with agenda and suggested some changes. The modified draft amendment is attached below:


Sh James Jose was requested to prepare the technical line drawing of 100 gm bar in line with 1 kg bar as mentioned in the ANNEX B of IS 17278: 2019 and forward to BIS which will then be circulated to the committee members for their comments for 21 days and if no comments received thensend for wide circulation for the period of 60 days.

In the previous meeting, the committee requested Shri James Jose to send the technical line drawing of 100 gm bar in line with 1 kg bar as mentioned in the ANNEX B of IS 17278: 2019 to BIS.
Shri Akshay Kaushik, HMD informed that there needs few more modifications in draft amendment w.r.to clause 6.3 and Annexes.
The committee after deliberation requested MS and Shri Akshay Kaushik to prepare draft amendment and circulate to committee members for 21 days and in case no comments received, the draft shall be sent for wide circulation for 60 days.
	Technical line drawing of 100 gm bar received from shri James Jose vide email dated 16.03.2024. Drawing is attached.


The Draft amendment to be finalized.
The committee may please deliberate and decide.
	



Item 4 ATR on DRAFTS UNDER PREPARATION

	Sl No.
	IS No./ Title
	ARP allocated
	Decision of committee in the last meeting
	Action taken
	Committee decision

	1. 
	IS 6683 : 1998 Diameters of wires for platinum group metals and their alloys
	The ARP was allotted to BIS Officer Ms Challakonda Vidisha.
ARP received from the officer. Officer has proposed to withdraw the standard. ARP is attached.



	The committee discussed on the observation and recommendation given by the officer and after deliberation decided to withdraw the standard.

	Approval for withdrawal shall be taken in the next MTDC meeting to be held on 19/11/2024.
The committee may please note.
	

	2. 
	IS 6882 : 1973 Specification for platinum electrodes
	The ARP was allotted to BIS Officer Sh PRAJYOT DAHIKAR.
Reminders sent to officer, ARP report along with working draft not received so far. 
In consultation with the committee, the working draft standard has been prepared and is placed below:


	The committee decided to circulate the working draft to the committee members for 21 days for their comments.

In case no comments are received the document shall be sent for Wide Circulation for a period of 2 months.

	Working draft was circulated to the committee members vide email dated 08.05.2025.
No comments received.
The committee may please deliberate and decide.
	

	3. 
	IS 9443 : 1980 Guidelines for marking purity of silver on silver articles/ornaments
	The ARP was allotted to BIS Officer Sh AKSHAY KAUSHIK.
During the meeting, Shri Akshay Kaushik informed that he has prepared the ARP and will submit the ARP within 15 days. He also informed that he has proposed for withdrawal of standard.  
	During the meeting, Shri Akshay Kaushik informed that he has prepared the ARP and will submit the ARP within 15 days. He also informed that he has proposed for withdrawal of standard.  

The committee after deliberation decided to circulate the ARP received from Mr. Akshay to the committee members for 21 days and in case no comments received, the standard shall be withdrawn as recommended.  
	ARP yet to receive from Shri Akshay Kaushik.
	

	4. 
	IS 3111: 1984 Specification for silver thread
	The ARP was allotted to BIS Officer Sh N SURYANARAYANA.
Reminders sent to officer, ARP report along with working draft not received so far. 
In consultation with the committee, the working draft standard has been prepared and is placed below:


	The committee decided to circulate the working draft to the committee members for 21 days for their comments.

In case no comments are received the document shall be sent for Wide Circulation for a period of 2 months.

	Working draft was circulated to the committee members vide email dated 08.05.2025.
No comments received.
The committee may please deliberate and decide.
	

	5. 
	IS 4134 : 1967 Recommended colour classification of rough diamond
	The ARP was allotted to BIS Officer Sh AKSHAY KAUSHIK.
Reminders sent to officer, ARP report along with working draft not received so far. 
During the meeting, Shri Akshay Kaushik informed that he has completed the ARP and will submit the ARP within 15 days.   

	During the meeting, Shri Akshay Kaushik informed that he has completed the ARP and will submit the ARP within 15 days.   

The committee after deliberation decided to circulate the ARP received from Mr. Akshay to the committee members for 21 days.
	ARP yet to receive from Shri Akshay Kaushik.
	

	6. 
	IS 5954 : 1985 Specification for dental white gold alloys 
	The ARP was allotted to BIS Officer Sh SANDESH SUDHAKAR GOKANWAR.
Reminders sent to officer, ARP report along with working draft not received so far. 
In consultation with the committee, the working draft standard has been prepared and is placed below:


	The committee decided to circulate the working draft to the committee members for 21 days for their comments.

Incase no comments are received the document shall be sent for Wide Circulation for a period of 2 months.

	Working draft was circulated to the committee members vide email dated 08.05.2025.
No comments received.
The committee may please deliberate and decide.
	

	7. 
	IS 2279 : 1980 Specification for fine silver bar, sheet, wire, granules and token 
	The ARP was allotted to BIS Officer Sh MANVENDRA SINGH.
ARP received from the officer. ARP is attached.





Before receipt of the ARP, In consultation with the committee, the working draft standard has been prepared and is placed below:


	Officer has recommended to align the chemical composition of the grades as per ASTM B413-97a
(2021).

The committee after deliberation decided to circulate the ARP to the committee members for 21 days.


	The ARP was circulated to the members through portal.
No comment received.
The committee may please deliberate and decide.
	

	8. 
	IS 12144: 1987 Specification for fine silver wire for electrical contacts
	The ARP was allotted to BIS Officer Sh RAJIV RANJAN.
Reminders sent to officer, ARP report along with working draft not received so far. 

In consultation with the committee, the working draft standard has been prepared and is placed below:


	The committee decided to circulate the working draft to the committee members for 21 days for their comments.

Incase no comments are received the document shall be sent for Wide Circulation for a period of 2 months.

	Working draft was circulated to the committee members vide email dated 08.05.2025.
No comments received.
The committee may please deliberate and decide.





	



ITEM 5 COMMENTS ON PUBLISHED STANDARDS
The following comments were received from IAHC on IS 15820: 2024 – 
We request BIS to kindly consider our below proposal:
  To kindly make Proficiency test voluntary till the time there minimum 20 plus PT provider all over the country .
  To conduct periodically PT training of all AHC by BIS lab.
  To Postpone the implementation date.
  To kindly update the generic manual as per new standard so there won’t be issues during audit of AHC’s.

[bookmark: _Hlk90366990]The committee may please deliberate and decide.

[bookmark: _heading=h.d70t3y3xzyzf]In the previous meeting, the committee decided the following – 

1) The committee agreed for inclusion of 9K (375) purity under the existing mandatory hallmarking order, 2020 for Gold jewellery/artefacts.
2) The committee agreed for implementation of HUID for Silver jewellery/ artefacts under existing voluntary regime as soon as software developed.
3) The committee discussed on introduction of compulsory bullion hallmarking through BIS recognized refineries. The committee also discussed to incorporate silver bullion. The committee after deliberation decided that at present silver bullion is not covered in the standard and Regulation needs to be modified before Introduction of compulsory bullion hallmarking through BIS recognized refineries.

Item 6 NEW SUBJECTS

6.1There are currently no new proposals for proposing new subjects for national standardization which were received since last meeting
6.2Proforma for proposing new subjects for national standardization is attached below: 


The committee may please note.

Item 7 TECHNICAL ISSUES

7.1There are currently no technical issues
	The Committee may please note.

Item 8 INTERNATIONAL ACTIVITIES
[bookmark: _10.1__]8.1 Interaction with ISO

8.1.1 The National Standards Bodies who are members of ISO have the right to participate in the work of its technical committees and subcommittees and working groups as participating (P members) or observer (O member) with the following responsibilities:
a) ‘P’ members have to participate actively in the work, with an obligation to vote on all questions formally submitted for voting within the technical committee or subcommittee and on draft documents at different stages or processing and, whenever possible, to participate in meeting (s).
b) `O’ members have to follow the work as an observer, and therefore, receive committee documents and have the right to submit comments and to attend meetings
c) National Bodies irrespective of their status as ‘P’ or ‘O’ member within a technical committee or subcommittee have the right to vote on draft International Standards.
8.1.2 India is ‘P’ member on ISO Technical Committee/Sub-committee.
ISO/TC 174 ― Jewellery.
8.1.3 The details of the standards formulated by this ISO Technical Committee are enclosed at ANNEXURE-3.
[bookmark: _10.2_India’s_participation]8.2 India’s participation in ISO meetings

8.2.1 India being a `P’ member in ISO/TC 174,‘P’- members have to participate actively in the work, with an obligation to vote on all documents formally submitted for voting within the technical committee or subcommittee and on draft documents at different stages of processing and to participate in meeting(s), in order to place our view points on the ISO standards effectively.
8.2.2List of ISO ballots that are currently open for comments is as given below. Email for seeking the comments from respective committee have already been sent. If any members are interested to share any comments on the following subjects, please share your comment before end date.


	Sl No.
	ISO Reference /Title
	Last date of comment
	Comments received so far

	1
	 Draft resolution 5/2024 Liaison ISO CASCO      -    Request to establish a liaison to ISO/CASCO (ISO committee for conformity assessment)  




	15 Nov 2024.
	Circulated to the members on 23.10.2024 
through BIS IR Portal  Send your Comment.



	2
		Draft resolution 4/2024- Liaison with AWDC -    Draft resolution 4/2024- Liaison with AWDC (Antwerp World Diamond Centre)


 




	18 Nov 2024


	Circulated to the members on 25.10.2024 
through BIS IR Portal  Send your Comment.


	3
	N 771 Appointment of new ISO/TC 174/WG 1 Convenor - The secretariat would like to Nominate Dippal Manchanda as new convenor of ISO/TC 174/WG 1. Please find Dippal Manchandas CV attached to this ballot.







	21 Nov 2024

	Circulated to the members on 17.10.2024 
through BIS IR Portal  Send your Comment.





	The committee may please note
8.3Harmonizing of Indian standards with ISO standards

8.3.1 Efforts to be made to harmonize maximum number of BIS standards with ISO standards - While harmonizing the Indian standards with International standards the reasons/justifications are needed to be given in the foreword of Indian Standards, if there is any deviation from the provisions stipulated in the corresponding ISO standards.
8.3.2Members are requested to examine ISO standards vis-à-vis Indian standards and send their comments to BIS secretariat, if any so that Indian standards could be revised /harmonized on the basis of ISO standard. Comments, if any, will be tabled during the meeting for consideration of the committee.

The committee may please note.
8.4 WTO-TBT Enquiry Point

8.4.1World Trade Organization (WTO) is the International Organization dealing with global rules of trade between nations. The Technical Barriers to Trade Agreement (TBT) tries to ensure that Regulations, Standards, Conformity Assessment procedures do not create unnecessary obstacles to trade. Manufacturers and exporters of each country need to know about the latest standards and technical regulations in their prospective markets. To help ensure that this information is made available conveniently, all WTO member Governments are required to establish National Enquiry Point. India is a signatory to the WTO TBT Agreement. Under this Agreement, India has to fulfil certain obligations such as establishing an enquiry point and transparency of its standards and its regulations. BIS functions as the enquiry point as nominated by Ministry of Commerce, the dealing Ministry with WTO.
8.4.2As the WTO TBT Enquiry Point, BIS answers all the reasonable enquiries pertaining to Technical Regulation, Standards and Conformity Assessments procedures addressed to it from the Enquiry Points of other countries.  It also serves as the information centre within the country.  Additionally, BIS also disseminates the TBT Notifications of other member bodies to the National Stakeholders.
8.4.3The awareness regarding TBT notifications is lacking among various stakeholders in India and as a result India is not sending its comments on draft notifications by other countries, which may be of trade interest to India.  As signatory of WTO-TBT agreement, there is a greater need for us to be aware of the TBT notifications issued by different countries in order to protect our interest. 
8.4.4 In BIS, International Relations & Technical Information Services Department (IR&TISD) operates the WTO-TBT Enquiry Point Services. IR&TISD disseminates the TBT Notifications of other countries to the Indian Stakeholders with a view to seek their comments and taking up the same at appropriate forum.
8.4.5 The BIS technical committees have also been identified as stakeholders for the TBT Notifications and relevant notifications are being disseminated to them.  The Committee members should examine the TBT Notifications with a view to protect Indian trade interest.
8.4.6The email address of BIS Enquiry Point is as follows: 
BIS Email:     info@bis.gov.in
[bookmark: _Item_11_Programme]The committee may please note.
Item 9 PROGRAMME OF WORK  

9.1The updated list of Indian Standards formulated by MTD-10 is given at ANNEXURE II.

9.2 REVIEW OF INDIAN STANDARDS

9.2.1	Periodical Review of Standards-Each published Indian standard is required to be reviewed by the concerned sectional committee after every five years of its publication/Reaffirmation. The guidelines given by Standards Advisory Committee (SAC) are as follows: 

9.2.2 The review of each and every existing Indian standard shall follow the Action Research based approach. This implies that preparation of a Review Document to be put up to the committee for consideration must be preceded by the following activities:
1. Study and analysis of relevant international standards.
1. Literature survey on the subject.
1. Interaction with the industry on the changes in the technologies, manufacturing processes or test methods.
1. Visit to leading manufacturing units for the first-hand information on the manufacturing processes.
1. Interaction with BIS officers and labs for feedback on certification and test method related issues.
9.2.3The Action Research for the review of standards can be assigned to the member secretary of the Sectional Committee, scientific officers of BIS, members of the Sectional Committee, sub-committee or working panel, academic or research institution, industry association, a specific industry or ministry and an organization thereunder. The Sectional Committee shall decide the individuals or organizations to be assigned Action Research projects.
9.2.4 Review of standards shall be taken up through the Review Module of the Standardization Portal. Following document will guide you:



9.2.5 The present directives indicate that the standards fall under the above category shall be reviewed thoroughly and while reviewing following points should be considered.
i)  Does the Standard meet the present demand of the industry and the consumers?
ii)  Is it compatible with the available international standards,
           iii) Whether these standards are required to be continued or not,
iv) Prospective implementation of the standard, 

The committee may please note.
9.3 Review of A5/Pre 2000 Standards – As a new initiative taken by BIS, standards which have been formulated several years ago (prior to 2000) are to be reviewed in order to bring them in line with the current practices being followed in the industries. The committee may suggest the members to take up the Action Research for these Standards. 
9.3.1The A5 Indian Standards of the Committee that have been identified and are due for review are given below: 
	Sl No.
	IS No. and 
Title
	Allotted to
	Decision of the committee in the last meeting
	Action taken
	Committee decision

	1) 
	IS 1953: 1973
Methods of chemical analysis of
silver anodes First Revision
	Shri PankajDeshmukh
	Committee requested Shri Deshmukh to submit his review and recommendation within 1 month.
	Recommendation are still awaited. Follow up is being taken 


	

	2) 
	IS 4703 : 1968
Methods of chemical analysis of
silver - Manganese brazing alloys
	Shri PankajDeshmukh
	Committee requested Shri Deshmukh to submit his review and recommendation within 1 month.
	Recommendation are still awaited. Follow up is being taken 
	

	3) 
	IS 7255 (Part 1) : 1974
Methods of chemical analysis of solders for use in goldware Part 1 determination of gold silver and copper
	Shri PankajDeshmukh
	Committee requested Shri Deshmukh to submit his review and recommendation within 1 month.
	Recommendation are still awaited. Follow up is being taken 
	

	4) 
	IS 8858 : 1978
Method for spectrographic analysis
of fine silver ingot
	Shri PankajDeshmukh
	Committee requested Shri Deshmukh to submit his review and recommendation within 1 month.
	Recommendation are still awaited. Follow up is being taken 
	

	5) 
	IS 2271 : 1967
Recommended method for
spectrographic analysis of platinum
	Sh Anil Kansara
	It is suggested by Shri Anil Kansara that instead of the subject standard which is essentially mean for high grade of Platinum metal and alloy between 990 to 999 fineness, an ISO/DIS 18214 (the voting terminates on 30-10-2023) - Jewellery and precious metals - Determination of high purity gold, silver, platinum and palladium - Difference method using Spark-OES be adopted.

After deliberation and discussion, the committee decided to circulate the draft ISO document to the committee members for 21 days for their comments.


In case no comments are received the document shall be sent for  Wide Circulation for a period of 2 months

	ISO standard on Spark- OES shall be adopted after publication.

The committee may please note.
	

	6) 
	IS 2790:1999
Guidelines for manufacture of 23 22 21 18 14 and 9 carat gold alloys
Second Revision (Bilingual)
	Sh Anil Kansara
	The working draft standard has been received and is placed below:



[bookmark: _MON_1769847140]The committee decided to circulate the working draft to the committee members for 21 days for their comments.

In case no comments are received the document shall be sent for Wide Circulation for a period of 2 months.

	Draft document circulated to the committee members vide email dated 20/05/2024.
	

	7) 
	IS 13600 : 1992
Chemical analysis of silver
palladium alloys
	Shri Anil Kansara
	It is informed by Shri Anil Kansara that IS 13600: 1992 - Chemical Analysis of Silver Palladium Alloys. has been reviewed by us and appears suitable with modifications suggested by the author. 
However, attention is drawn to:

(1)  include the specification of Nitric Acid [IS 264 -2005 (R-2017)] to be used in the process ( in the draft it has been struck off ) 

(2) The Forward mentions that "These alloys mainly consist of silver and palladium along with platinum group metals and base metal impurities".  

(3) the range as per clause 1 Scope in which the range of Pd and Silver is specified in the alloy. Without mention of any impurities, meaning the method does not address the situation if other PGM and base metal impurities are present. 

(4) The subject draft is meant only for Silver and Palladium metal analysis the draft is all right. 

We wish to draw your attention to a similar ISO/CD 11490 ( the technically revised version of the 1995 standard) - Determination of palladium in palladium jewellery alloys - Gravimetric determination with dimethylglyoxime. 

ISO 11490 not only covers the scope of Indian Standard 13600 but also addresses to range of fineness stated as per IS 9202. (IS 2790:1999) which also is under review. 

It is suggested that the latest ISO version of  11490 be adopted in its current format instead of IS 13600: 1992 (Reaffirmed 2003).
ISO 11490:2023 Jewellery and precious metals -Determination of palladium-Gravimetry using dimethylglyoxime
 is placed below:



The committee after deliberation and discussion decided to adopt ISO 11490:2023 under dual numbering and the document shall be sent for Wide Circulation for a period of 60 days.

	
	



The Committee may please note

9.3.2 The following standards are due for review in 2024-25 (current)-
	Sl No.
	IS Number*
	Title*
	Mode of Execution*
	Doc No.
	Current Status*

	1. 
	IS 12144 : 1987
	Specification for fine silver wire for electrical contacts
	ARP
	
	As above

	2. 
	IS 1418 : 2009
	Determination of gold in gold bullion, gold alloys and gold jewellery/artefacts - Cupellation (Fire Assay) method (Third Revision)
	R&D
	
	R&D allotted to NPL

	3. 
	IS 15329 : 2003
	Platinum and platinum alloys, jewellery/ artefacts - Fineness and marking - Specification
	ARP
	
	No review done

	4. 
	IS 1953 : 1973
	Methods of chemical analysis of silver anodes (First Revision)
	Committee member
	
	Review awaited from Mr. Pankaj Deshmukh

	5. 
	IS 2113 : 2014
	Assaying silver in silver and silver alloys - Methods (Third Revision)
	Committee member
	
	No review done

	6. 
	IS 2275 : 1984
	Grades of platinum (First Revision)
	Committee member
	
	Phase-1 Review Document (Generated). As per ARP, no changes are required in the existing standard.

	7. 
	IS 2767 : 1984
	Specification for gold thread (Silver Base) (First Revision)
	Others
	
	Review Allocated to Mr. K. Chandan Rao.

	8. 
	IS 3096 : 1965
	Specification for fine grade palladium
	Committee member
	
	Review document circulated to members. ARP is attached. Recommended for revision of Standard.

	9. 
	IS 3112 : 1984
	Specification for gold and silver embroidery material (First Revision)
	Committee member
	
	Review Allocated to Ms Beauty Kumari Jha.

	10. 
	IS 3571 : 1985
	Specification for dental gold solders (First Revision)
	Committee member
	
	Review document circulated to members. ARP is attached. Recommended for revision of Standard.

	11. 
	IS 3578 : 1985
	Specification for dental gold alloy wire (First Revision)
	Committee member
	
	Phase-1 Review Document (Generated). Review document circulated to members. ARP is attached. Recommended for revision of Standard.

	12. 
	IS 3610 : 1985
	Specification for dental gold foil (First Re Vision)
	Committee member
	
	Phase-1 Review Document (Generated). Review document circulated to members. ARP is attached. Recommended for revision of Standard.

	13. 
	IS 4703 : 1968
	Methods of chemical analysis of silver - Manganese brazing alloys
	Committee member
	
	Review awaited from Mr. Pankaj Deshmukh

	14. 
	IS 4704 : 1985
	Specification for silver-tin dental amalgam alloy (First Revision)
	Committee member
	
	Review Allocated to Mr. Sudhanshu Suman

	15. 
	IS 4705 : 1985
	Specification for dental mercury (First Revision)
	Committee member
	
	Review Allocated to Mr. Sudhanshu Suman

	16. 
	IS 4799 : 1985
	Specification for dental casting gold alloys, non - Porcelain bonding (First Revision)
	Committee member
	
	Review Allocated to Mr. Sudhanshu Suman

	17. 
	IS 6019 : 1993
	Platinum dish - Specification (First Revision)
	Committee member
	
	Review Allocated to Mr. Sachin Dev Meena

	18. 
	IS 639 : 1982
	Sbecification for gold leaf (Second Revision)
	Committee member
	
	Review Allocated to Mr. K. Chandan Rao

	19. 
	IS 6889 : 2000
	Chemical analysis of silver - Tin dental amalgam alloy - Method (First Revision)
	Committee member
	
	No review done

	20. 
	IS 6890 : Part 1 : 1989
	Chemical analysis of gold alloys dental: Part 1 determination of gold, silver, palladium and platinum (First Revision)
	ARP
	
	No review done

	21. 
	IS 7225 : 1985
	Specification for dental cobalt - Chromium casting alloy (First Revision)
	Committee member
	
	No review done

	22. 
	IS 7255 : Part 1 : 1974
	Methods of chemical analysis of solders for use in goldware: Part 1 determination of gold, silver and copper
	Committee member
	
	As above

	23. 
	IS 7562 : 1974
	Specification for gold cladding
	ARP
	
	Review Allocation

	24. 
	IS 8858 : 1978
	Method for spectrographic analysis of fine silver ingot
	Committee member
	
	No review done

	25. 
	IS 8929 : 1978
	SpeciffCation for high purity gold wire for electrical contacts
	ARP
	
	Decision taken to Revise

	26. 
	IS 11095 : 1984
	Specification for bi-metallic strip and bar with precious metal on phosphor bronze base for electrical contacts
	Committee member
	
	Review document circulated to members

	27. 
	IS 6890 : Part 2 : 1975
	Methods for chemical analysis of dental gold alloys: Part 2 determination of nickel and zinc
	Committee member
	
	No review done

	28. 
	IS 7255 : Part 2 : 1977
	Methods of chemical analysis of solders for use in goldware: Part 2 determination of cadmium and zinc by polarographic method
	Committee member
	
	No review done

	29. 
	IS 15893 : 2011
	Jewellery - Gold alloy coatings
	Committee member
	3736
	Published



9.3.3 The following standards are due for review in 2024-25 (carried over)-
	Sl No.
	IS Number*
	Title*
	Mode of Execution*
	Doc No.
	Current Status*

	1
	IS 13600 : 1992
	Chemical analysis of silver palladium alloys
	Committee member
	-
	No review done

	2
	IS 2271 : 1967
	Recommended method for spectrographic analysis of platinum
	Committee member
	-
	Review Allocation

	3
	IS 2279 : 1980
	Specification for fine silver bar, sheet, wire, granules and token (First Revision)
	ARP
	-
	Review document circulated to members

	4
	IS 2790 : 1999
	Guidelines for manufacture of 23,22,21,18,14 and 9 carat gold alloys (Second Revision)
	Committee member
	-
	Review Allocation

	5
	IS 3088 : 2024
	Method for assaying of fine grade palladium
	Member Secretary
	20979
	Published

	6
	IS 3111 : 1984
	Specification for silver thread (First Revision)
	ARP
	-
	Review Allocation

	7
	IS 4134 : 1967
	Recommended colour classification of rough diamond
	ARP
	-
	Review Allocation

	8
	IS 5954 : 1985
	Specification for dental white gold alloys (First Revision)
	ARP
	-
	Review Allocation

	9
	IS 6683 : 1998
	Diameters of wires for platinum group metals and their alloys
	Others
	-
	Phase-1 Review Document (Generated)

	10
	IS 6882 : 1973
	Specification for platinum electrodes
	ARP
	-
	Phase-1 Review Document (Draft)

	11
	IS 9443 : 1980
	Guidelines for marking purity of silver on silver articles/ornaments
	Others
	-
	ARP allocated to Shri Akshay Kaushik

	12
	IS 9925 : 2024
	Method for determination of gold and silver in gold and silver thread and embroidery materials
	Member Secretary
	21559
	Published



Members may suggest following options with regard to above standards:
i)  The standards may be reaffirmed in its present form; (for standards whose year of publishing is post 2000)
ii) The standards may be reaffirmed with minor changes by issuing an amendment; (Attach the changes with due justification) 
iii)  The standards may be reaffirmed with simultaneously taking up the revision; and 
iv)  The standards may be withdrawn. (Provide justification)
v) The standard can be archived. (for those standards for which no change is recommended, not widely used but they are also not recommended for withdrawal )

9.3.4 The proforma for ARP is given as given below.



Item 10. R&D PROJECTS FOR ESTABLISHMENT/REVISION OF INDIAN STANDARDS
10.1 The current guidelines for R&D projects for establishments /revision of Indian Standards are given:


The Committee may please note and identify the projects to be taken up for inclusion of empirical data and insights or testing and validation of new methods.
Item 11. LATEST INITIATIVES TAKEN BY BIS:
11.1Pro-Active Actions Taken for Dissemination of Information through Social Media: 
11.1.1 Since last meeting of the Council, a series of important Indian Standards have been published and number of workshops/seminars have been conducted by BIS for dissemination of information about these. In order to reach large number of stakeholders and communicate effectively with them, social media tools like Facebook, Instagram, WhatsApp, Twitter, LinkedIn, YouTube, etc are being utilized by BIS and the same may be followed at below mentioned links for information on BIS activities: 

[image: Logo Facebook Instagram YouTube Png Template | PosterMyWall] Facebook: https://www.facebook.com/IndianStandards/
Instagram: https://www.instagram.com/indianstandards/
[image: C:\Users\MTD\AppData\Local\Microsoft\Windows\INetCache\Content.MSO\9B7F7F6A.tmp]YouTube: http://bit.ly/BISYouTubeOfficial
[image: Twitter logo and symbol, meaning, history, PNG]LinkedIn: http://bit.ly/BISLinkedInOfficial
		Twitter: http://bit.ly/BISTwitterOfficial (@IndianStandards)

The Committee may please note


11.2The Rolling Annual Action Plan for the year 2024-2025
The standards due for review is mentioned in 9.2.
The Committee may please note


11.3 Tentative Annual Calender of Technical Committee Meetings
	Quarterly meeting schedule 2024-25

	April ,2024
	May ,2024
	June ,2024
	July ,2024
	August ,2024
	September ,2024
	October ,2024
	November ,2024
	December ,2024
	January ,2025
	February ,2025
	March ,2025

	-
	31-05-2024
	-
	-
	-
	-
	-
	14-11-2024
	-
	-
	-
	07-03-2025


The committee may please deliberate and decide mode of meeting



11.4National and International events to be participated.
	Sl No.
	Date of event
	Name of event
	Place of event

	1.
	-
	-
	-



Members may suggest the events that should be attended which will be beneficial for the Member Secretary and get to connect with different stakeholder for getting them on board in the panels/Additional mailing list.
11.5 Scientific Journals/Magazines to be subscribed.
	Sl No
	Name of journal/magazine
	Usefulness/ Justification

	
	
	



The members may suggest the important journals/magazines to be subscribed by BIS which would be beneficial for standardization, getting information of stakeholders, new subjects /areas for standardization.
ITEM 12. TASKS ASSIGNED TO THE TECHNICAL COMMITTEES BY BIS:
12.1In order to improve the performance of the technical committees, BIS has assigned the following tasks to the technical Committees. The Committees have work on the assigned tasks for their existence.
i) Identification of the new subjects for standardisation for 2024-25.
ii) Preparation of the rolling Annual Action Plan and periodic review of the implementation there of.
iii) Review of the implementation of the Standardisation National Action Plan (SNAP) in relation to the scope of work of the Technical Committee.
iv) Examination of the Annual Programme for Standardisation, submitted by the Ministries/Departments of the Central Government.
v) Approve the annual calendar of Technical Committee meetings.
vi) Discuss and approve the Agenda for Technical Committee Meeting.
vii) Formation of Sub-committees, Panels. Working Groups and Task Forces.
viii) Assigning Action Research Projects.
ix) Identification of R&D projects to be commissioned by BIS and the determination of the Scope and Terms of Reference thereof.
x) Evaluation of R&D proposals received from outside organisations.
xi) Examination of New Work Item Proposals (NWIP) and draft standards received from ISO/IEC.
xii) Participation in the meetings of the Technical Committee or Working Groups of ISO/IEC, as and when nominated by BIS.
xiii) Participation if the Workshops /Seminars and Capacity-Building Programmes organized by BIS.
The Committee may deliberate and discuss.
Item 13 DATE AND PLACE OF NEXT MEETING

Annual meeting calendar should be referred for deciding the date and place of next meeting.
Item 14 ANY OTHER BUSINESS
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ANNEXURE-1
(Clause 2.5)
COMPOSITION OF PRECIOUS METALS SECTIONAL COMMITTEE, MTD 10
	Meeting
	Date
	Place

	34th Meeting 
	25 October, 2023
	Physical Meeting

	35th  Meeting
	29 February, 2024
	Virtual Meeting

	36th Meeting
	31 May, 2024
	Hybrid Meeting



Scope:	Standardization in the field of precious metals
CHAIRMAN: Shri Paravjeet Singh
	Sl No.

	Name of the Organization
	Represented by
	34th
	35th
	36th 
	Total
Meeting

	1.
	Geological Survey of India ,  
Shilong
	Dr. Paravjeet Singh 
(CHAIRMAN)    
	Y
	Y
	Y
	3/3

	2.
	All India Gems and Jewellery 
Trade Federation, Mumbai
	ShriD.D.Karel (Principal)
Shri Shri Suresh I Dhruv
	Y
	Y
	Y
	3/3

	3.
	Association of gold refineries and mints
	Shri Anil C. Kansara

	Y
	Y
	Y
	3/3

	4.
	Bhartiya Swarnkar Sangh, Jaipur
	Shri Duli Chand Karel
Shri Suratn Kumar Manish (Alternate)
	Y
	Y
	Y
	3/3

	5
	(CGR) Metalloys Private Limited, Kochi 

	Shri James Jose
Shri Joseph K James (Alternate)
	Y
	Y
	Y
	3/3

	6
	CSIR – 
National Physical Laboratory, New Delhi
	Dr SP Singh,
Shri Dinesh Singh (Alternate)
	Y
	Y
	Y
	3/3

	7
	CSIR-National Chemical Laboratory,  Pune
	Dr SakjaSen
Dr. K. Krishnamoorthy (Alternate)
	Y
	Y
	N
	2/3

	8
	Consumer Guidance Society 
of India , Mumbai
	Shri  Sitaram Dixit
Dr. M.S. Kamath (Alternate)
	N
	N
	Y
	1/3

	9
	Gem and Jewellery Export Promotion Council ,  Mumbai
	Shri  Sabyasachi Ray
Dr. Nawal Kishore Agarwal (Alternate)

	Y
	Y
	Y
	3/3

	10
	Hindalco Industries Limited, Mumbai
	Shri JayeshPawar
Shri Divyang Shah (Alternate)

	Y
	Y
	Y
	3/3

	11
	India Government Mint, 
Mumbai
	Shri Bimal Prasad Dhal
Shri RavindraGunderao
Jadhav
	Y
	N
	Y
	2/3

	12 
	Indian Association of 
Hallmarking centres,
New Delhi
	Shri UdayShinde
Shri AbhishekNikam (Alternate)

	Y
	Y
	Y
	3/3

	13
	Indian Bullion & Jewellers Association Limited, Mumbai
	Shri  Surendra Mehta
Shri Dr Chetan Kumar Mehta
	Y
	Y
	N
	2/3

	14
	Indian Diamond Institute, 
Surat
	Shri Samir D. Joshi
Mr Hitesh Verma (Alternate)
	Y
	Y
	Y
	3/3

	15
	Institute of Chemical 
Technology , Mumbai
	Prof. B.M. Bhanage
Prof. Radha V. Jayaram (Alternate)
	N
	Y
	Y
	2/3

	16
	Jalan and Company, New Delhi
	Shri IshwarJalan
Shri VinayJalan(Alternate)
	Y
	Y
	Y
	3/3

	17
	MMTC-Indian Private Limited Ltd, New Delhi
	Shri PankajDeshmukh
Shri AnkurGoyal(Alternate)
	

	Y
	Y
	Y
	3/3

	18
	National Mineral Development Corporation, Hyderabad
	Shri Nikhil Kumar Sarwate
Shri R K Garg
	N
	N
	Y
	1/3

	19
	SIGMA Four, New Delhi
	Shri  A.K. Behl
Smt Anita Bhatia (Alternate)
	Y
	Y
	Y
	3/3

	20
	Titan Company Ltd, Tamilnadu/Bangalore
	Shri Vijayakumar T
Shri SUNDAR T(Alternate)
	Y
	Y
	Y
	3/3

	21
	Voice Society , New Delhi 
	Shri B.K.Mukhopadhyay
Shri M.A.U. Khan(Alternate)
	Y
	Y
	Y
	3/3

	22
	World Gold Council
	Shri PR Somamundaram
Mr. AjitMauskar (Alternate)
	Y
	N
	N
	1/3
















ANNEXURE II
Programme of Work
	MTD 10 : Precious Metals

	Liaison : ISO 174-MTD 10 Array

	Scope : Standardization in the field of precious metals



	Standards Published



	SI. No.
	IS No.
	TITLE
	Reaffirm M-Y
	No. of Amds
	Eqv.

	1. 
	IS 11084 : 1984
	Specification for silver palladium alloy wire and strip for electrical contacts
	March, 2021
	-
	Indigenous

	2. 
	IS 11084 : 2023
	SILVER PALLADIUM ALLOY WIRE AND STRIP FOR ELECTRICAL CONTACTS - SPECIFICATION (FIRST REVISION)
	 
	-
	Indigenous

	3. 
	IS 11095 : 1984
	Specification for bi-metallic strip and bar with precious metal on phosphor bronze base for electrical contacts
	September, 2019
	-
	Indigenous

	4. 
	IS 12144 : 1987
	Specification for fine silver wire for electrical contacts
	September, 2019
	-
	Indigenous

	5. 
	IS 12714 : 1989
	Bimetallic tape for electrical contacts - Specification
	March, 2021
	-
	Indigenous

	6. 
	IS 13600 : 1992
	Chemical analysis of silver palladium alloys
	February, 2020
	-
	Indigenous

	7. 
	IS 1417 : 2016
	Gold and gold alloys, jewellery/ artefacts - Fineness and marking - Specification (Fourth Revision)
	March, 2021
	1
	Not Equivalent

	8. 
	IS 1418 : 2009
	Determination of gold in gold bullion, gold alloys and gold jewellery/artefacts - Cupellation (Fire Assay) method (Third Revision)
	September, 2019
	-
	Not Equivalent

	9. 
	IS 14741 : 2020
	Jewellery Colours of gold alloys Definition range of colours and designation
	 
	-
	Identical under dual numbering

	10. 
	IS 15329 : 2003
	Platinum and platinum alloys, jewellery/ artefacts - Fineness and marking - Specification
	September, 2019
	-
	Not Equivalent

	11. 
	IS 15766 (Part 1) : 2007
	Grading of polished diamonds: Part 1 classification
	March, 2022
	1
	Not Equivalent

	12. 
	IS 15766 (Part 2) : 2007
	Grading of polished diamonds: Part 2 test methods
	March, 2022
	2
	Not Equivalent

	13. 
	IS 15820 : 2009
	General requirements for competence of assaying and hallmarking centre
	September, 2019
	3
	Not Equivalent

	14. 
	IS 15892 : 2019
	Jewellery - Ring-Sizes - Definition, Measurement and Designation ( First Revision )
	December, 2023
	-
	Identical under dual numbering

	15. 
	IS 15893 : 2011
	Jewellery - Gold alloy coatings
	February, 2020
	-
	Identical under dual numbering

	16. 
	IS 15940 : 2021
	Jewellery and precious metals Determination of platinum in platinum alloys ICP-OES method using an internal standard element
	 
	-
	Identical under dual numbering

	17. 
	IS 15941 : 2021
	Jewellery and precious metals Determination of palladium in palladium alloys ICP-OES method using an internal standard element
	 
	-
	Identical under dual numbering

	18. 
	IS 16900 : 2021
	Jewellery and precious metals Determination of high purity silver Difference method using ICP-OES
	 
	-
	Identical under dual numbering

	19. 
	IS 16901 : 2022
	Jewellery and precious metals Determination of high purity gold platinum and palladium - Difference method using ICP-OES
	 
	-
	Identical under dual numbering

	20. 
	IS 17278 : 2019
	Refined Gold and Silver Bars for Good Delivery Ã¢â‚¬â€� Specification
	December, 2023
	-
	Indigenous

	21. 
	IS 18458 : 2023
	JEWELLERY AND PRECIOUS METALS - ED-XRF TEST - METHOD OF TEST
	 
	-
	Not Equivalent

	22. 
	IS 1953 : 1973
	Methods of chemical analysis of silver anodes (First Revision)
	February, 2020
	-
	Indigenous

	23. 
	IS 2112 : 2014
	Silver and silver alloys, jewellery/ artefacts - Fineness and marking - Specification (Third Revision)
	September, 2019
	2
	Not Equivalent

	24. 
	IS 2113 : 2014
	Assaying silver in silver and silver alloys - Methods (Third Revision)
	September, 2019
	1
	Not Equivalent

	25. 
	IS 2270 : 1965
	Methods for assaying of platinum and platinum alloys
	February, 2020
	-
	Indigenous

	26. 
	IS 2270 : 2024
	Assaying of Platinum and Platinum Alloys Ã¢â‚¬â€� Methods (First Revision)
	 
	-
	Indigenous

	27. 
	IS 2271 : 1967
	Recommended method for spectrographic analysis of platinum
	February, 2020
	-
	Indigenous

	28. 
	IS 2275 : 1984
	Grades of platinum (First Revision)
	February, 2020
	-
	Indigenous

	29. 
	IS 2279 : 1980
	Specification for fine silver bar, sheet, wire, granules and token (First Revision)
	September, 2019
	-
	Indigenous

	30. 
	IS 2767 : 1984
	Specification for gold thread (Silver Base) (First Revision)
	February, 2020
	-
	Indigenous

	31. 
	IS 2790 : 1999
	Guidelines for manufacture of 23,22,21,18,14 and 9 carat gold alloys (Second Revision)
	February, 2020
	-
	Indigenous

	32. 
	IS B2790 : 1999
	Guidelines for Manufacture of 23, 22, 21, 18, 14 and 9 Carat Gold Alloys(Bi-lingual)
	February, 2020
	-
	 

	33. 
	IS 3088 : 2024
	Assaying of fine grade palladium -Method (First Revision)
	 
	-
	Indigenous

	34. 
	IS 3095 : 1999
	Gold solders for use in manufacture of jewellery specification (Second Revision)
	February, 2020
	1
	Not Equivalent

	35. 
	IS 3096 : 1965
	Specification for fine grade palladium
	February, 2020
	-
	Indigenous

	36. 
	IS 3111 : 1984
	Specification for silver thread (First Revision)
	February, 2020
	-
	Indigenous

	37. 
	IS 3112 : 1984
	Specification for gold and silver embroidery material (First Revision)
	February, 2020
	-
	Indigenous

	38. 
	IS 3571 : 1985
	Specification for dental gold solders (First Revision)
	February, 2020
	-
	Indigenous

	39. 
	IS 3578 : 1985
	Specification for dental gold alloy wire (First Revision)
	February, 2020
	-
	Indigenous

	40. 
	IS 3610 : 1985
	Specification for dental gold foil (First Re Vision)
	February, 2020
	-
	Indigenous

	41. 
	IS 4134 : 1967
	Recommended colour classification of rough diamond
	February, 2020
	-
	Indigenous

	42. 
	IS 4703 : 1968
	Methods of chemical analysis of silver - Manganese brazing alloys
	February, 2020
	-
	Indigenous

	43. 
	IS 4704 : 1985
	Specification for silver-tin dental amalgam alloy (First Revision)
	February, 2020
	1
	Indigenous

	44. 
	IS 4705 : 1985
	Specification for dental mercury (First Revision)
	February, 2020
	-
	Indigenous

	45. 
	IS 4799 : 1985
	Specification for dental casting gold alloys, non - Porcelain bonding (First Revision)
	February, 2020
	-
	Indigenous

	46. 
	IS 5954 : 1985
	Specification for dental white gold alloys (First Revision)
	February, 2020
	-
	Indigenous

	47. 
	IS 6018 : 1993
	Platinum, platinum rhodium catalyst gauzes - Specification (First Revision)
	March, 2022
	-
	Indigenous

	48. 
	IS 6019 : 1993
	Platinum dish - Specification (First Revision)
	September, 2019
	-
	Indigenous

	49. 
	IS 6170 : 2024
	Platinum crucible and lid - Specification (First Revision)
	 
	-
	Indigenous

	50. 
	IS 639 : 1982
	Sbecification for gold leaf (Second Revision)
	September, 2019
	-
	Indigenous

	51. 
	IS 6683 : 1998
	Diameters of wires for platinum group metals and their alloys
	September, 2019
	-
	Indigenous

	52. 
	IS 6882 : 1973
	Specification for platinum electrodes
	September, 2019
	-
	Indigenous

	53. 
	IS 6889 : 2000
	Chemical analysis of silver - Tin dental amalgam alloy - Method (First Revision)
	September, 2019
	-
	Indigenous

	54. 
	IS 6890 (Part 1) : 1989
	Chemical analysis of gold alloys dental: Part 1 determination of gold, silver, palladium and platinum (First Revision)
	September, 2019
	-
	Indigenous

	55. 
	IS 6890 (Part 2) : 1975
	Methods for chemical analysis of dental gold alloys: Part 2 determination of nickel and zinc
	September, 2019
	-
	Indigenous

	56. 
	IS 7225 : 1985
	Specification for dental cobalt - Chromium casting alloy (First Revision)
	February, 2020
	-
	Indigenous

	57. 
	IS 7255 (Part 1) : 1974
	Methods of chemical analysis of solders for use in goldware: Part 1 determination of gold, silver and copper
	September, 2019
	-
	Indigenous

	58. 
	IS 7255 (Part 2) : 1977
	Methods of chemical analysis of solders for use in goldware: Part 2 determination of cadmium and zinc by polarographic method
	September, 2019
	-
	Indigenous

	59. 
	IS 7562 : 1974
	Specification for gold cladding
	September, 2019
	1
	Indigenous

	60. 
	IS 8858 : 1978
	Method for spectrographic analysis of fine silver ingot
	February, 2020
	-
	Indigenous

	61. 
	IS 8929 : 2023
	HIGH PURITY GOLD WIRE FOR ELECTRICAL CONTACTS - SPECIFICATION
	 
	-
	Indigenous

	62. 
	IS 9443 : 1980
	Guidelines for marking purity of silver on silver articles/ornaments
	September, 2019
	-
	Indigenous

	63. 
	IS 964 : 2023
	CHEMICAL ANALYSIS OF SILVER SOLDER - METHODS
	 
	-
	Indigenous

	64. 
	IS 9925 : 2024
	Determination of Gold and Silver in Gold and Silver Thread and Embroidery Materials - Method (First Revision)
	-
	-
	Indigenous





[bookmark: ANNEXUREE3][bookmark: ANNEXURE22]
ANNEXURE-3
Status of India in ISO/TC 174 Jewellery - ‘P’ Member
	STANDARD AND/OR PROJECT UNDER THEDIRECT RESPONSIBILITY OF ISO/TC 174 SECRETARIAT(20)
	STAGE 
	ICS

	ISO 5724:2023
	Jewellery and precious metals — Determination of very high purity gold — Difference method using ICP-MS
	60.60
	39.060

	ISO 8653:2016
	Jewellery — Ring-sizes — Definition, measurement and designation
	90.93
	39.060

	ISO 8654:2018
	Jewellery — Colours of gold alloys Definition, range of colours and designation
	60.60
	39.060

	ISO 8654:2018/AMD 1:2019
	Jewellery — Colours of gold alloys — Definition, range of colours and designation — Amendment 1
	60.60
	39.060

	ISO 9202:2019
	Jewellery and precious metals — Fineness of precious metal alloys
	60.60
	39.060

	ISO 10713:1992
	Jewellery — Gold alloy coatings
	90.92
	39.060

	ISO 11210:2014
	Jewellery — Determination of platinum in platinum jewellery alloys — Gravimetric method after precipitation of diammoniumhexachloroplatinate
	90.92
	39.060

	ISO 11426:2021
	Jewellery and precious metals — Determination of gold — Cupellation method (fire assay)
	60.60
	39.060

	ISO 11427:2014
	Jewellery — Determination of silver in silver jewellery alloys — Volumetric (potentiometric) method using potassium bromide
	90.92
	39.060

	ISO 11490:2015
	Jewellery — Determination of palladium in palladium jewellery alloys — Gravimetric determination with dimethylglyoxime
	90.92
	39.060

	ISO 11494:2019
	Jewellery and precious metals — Determination of platinum in platinum alloys — ICP-OES method using an internal standard element
	60.60
	39.060

	ISO 11495:2019
	Jewellery and precious metals — Determination of palladium in palladium alloys — ICP-OES method using an internal standard element
	60.60
	39.060

	ISO 11596:2021
	Jewellery and precious metals — Sampling of precious metals and precious metal alloys
	60.60
	39.060

	ISO 13756:2015
	Jewellery — Determination of silver in silver jewellery alloys — Volumetric (potentiometric) method using sodium chloride or potassium chloride
	90.92
	39.060

	ISO 15093:2020
	Jewellery and precious metals — Determination of high purity gold, platinum and palladium — Difference method using ICP-OES
	60.60
	39.060

	ISO 15096:2020
	Jewellery and precious metals — Determination of high purity silver — Difference method using ICP-OES
	60.60
	39.060

	ISO 18323:2015
	Jewellery — Consumer confidence in the diamond industry
	90.93
	39.060

	ISO 22764:2020
	Jewellery and precious metals — Fineness of solders used with precious metal jewellery alloys
	60.60
	39.060

	ISO 23345:2021
	Jewellery and precious metals — Non destructive precious metal fineness confirmation by ED-XRF
	60.60
	19.100
39.060

	ISO 24016:2020
	Jewellery and precious metals — Grading polished diamonds — Terminology, classification and test methods
	60.60
	39.060
01.040.39

	ISO 24018:2020
	Jewellery and precious metals — Specifications for 1 kilogram gold bar
	60.60
	39.060
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Doc no. SCMD/R&D Guidelines/20230909

GUIDELINES FOR RESEARCH & DEVELOPMENT PROJECTS
FOR FORMULATION AND REVIEW OF STANDARDS

1 INTRODUCTION

Bureau of Indian Standards (BIS), as the National Standards Body of India is responsible for
formulating Indian Standards for products, processes and services. In the pursuit of this
endeavour, it has so far developed more than 22000 Indian Standards. Action Research and
Research & Development Projects have always been part of the standardization process.
However, there has been a growing realisation in the context of the increasing diversification,
innovation and complexities in the manufacturing sector and evolution of services and also due
to the fast pace of changes in the manufacturing and services landscapes, research &
development projects have to be made an integral part of the standardization process. The idea
is that in principle no standard should be developed without intensive and insightful research
work, which is not confined only to the review of the existing literature and focus group
discussions on the subject chosen for standardization, but also covers the detailed field level
study of the existing processes and practices in product manufacturing and service delivery.
This requires a large network of domain area experts to carry out the research & development
work. The existing network encompasses only a small segment of experts, who are either
associated with technical committees as members or belong to some R&D organizations. The
Memorandum of Understanding with the premier educational institutions imparting technical
and professional education opens the window to the opportunities to expand this network
substantially by utilizing the intellectual capital that resides with the faculty and the research
scholars in these institutions. This association is conceived not only as a way to promote
research & development work necessary for standards formulation but also to enrich the
research ecosystem in these educational institutions.

2 OBJECTIVES

Objectives of this Scheme are to:

2.1 support and commission research & development projects to generate knowledge,
empirical data and insights that would help in formulating new standards and updating

& upgrading the existing Indian standards;

2.2 expand the network of domain area experts to carryout research & development projects
in the areas related to standardization and conformity assessment; and

2.3 enrich the research ecosystem in the educational institutions imparting technical and
professional education.





3 RESEARCH & DEVELOPMENT PROJECTS

3.1 Research & development projects under these guidelines are described as follows:

A project aimed at comprehensive, in depth and incisive study of a product, process or service
or all taken together in respect of a subject under standardization, encompassing literature
review, analysis of the data from secondary sources, collection and analysis of data from
primary sources and stakeholder consultations.

3.2 Theduration of a project shall not exceed six months counted from the date of the award
of the project to acceptance of the final report by the Sectional Committee concerned, provided
that the Sectional Committee must not take more than one month to give its decision on the
final report. Further provided that the time taken by the Sectional Committee for giving its
decision shall not be counted. The Sectional Committee may extend the duration but for not
more than 2 months in special circumstances, the reasons for which shall be recorded in the
minutes of meeting of the Sectional Committee.

3.3 The upper limit for expenditure for a project shall be Rs 10 lakhs (including taxes) only.

3.4  BIS will publish a list of research & development projects along with Terms of
Reference (ToR) on Standardization portal or any other suitable digital platform.

35 If any organization or an expert on behalf of an institute wants to propose a research &
development project on any new and emerging area in which they have expertise, they can do
so through the same platform for the consideration of the Sectional Committee.

4 TERMS OF REFERENCE (ToR)

4.1 The ToR of Research& development project shall be prepared by the Sectional
Committee concerned, and shall contain:

a) Title, background and objectives of the study;

b) Expected research methodology (brief information, for example, survey, testing,
industry visits, etc.);

c) Scope of study;

d) Outline of the tasks and final deliverables expected from the Proposers;

e) Methods of review, schedule for submitting the 1st draft report and project completion
report;

f)  Any support or inputs to be provided to the Proposer; and

g) Maximum duration of project and timelines for submission of proposal.





4.2 While preparing the Terms of Reference (ToR) the sectional committee may consider the
following points as a research & development project may include one or mix of the following:

a) Secondary research based on internet or published information including authentic data
sources;

b) Survey based research (including industry visits) to ascertain prevailing market
conditions and practices, standards in use, industry and consumer preferences,
availability of infrastructure, technical capabilities, comparative trends, economic trends;

c) Ascertaining compliance to existing and proposed standards through testing, review of
past test reports, other validation and verification checks; and

d) Basic and innovative research to establish normative criteria. Criteria may include
performance, health, safety, environmental impact.

5 APPROVAL OF COMISSIONING OF THE RESEARCH AND DEVELOPMENT
PROJECTS

5.1 There shall be a Review Committee for approving the projects recommended by the
Sectional Committee. The composition of Review Committee shall be as follows:

DDG (SCMD) : Chairperson
DDG (Standardization) concerned : Member
DDG (Certification) : Member
DDG (Labs) : Member

Officer in-charge for research works in SCMD : Member Secretary

5.2  The Head of Technical Department concerned and Member Secretary of the Sectional
Committee shall apprise the review committee about the project and explain the rationale
behind the proposed research & development project.

6 ELIGIBILITY CRITERIA

6.1 The following shall be eligible for carrying out research & development projects under
the Scheme:

a) Academic institutions & universities having MoU with BIS and faculties and research
scholars thereof;
b) Member(s) of Technical Committees of BIS.

6.2  Faculties and research scholars shall submit proposals through their institute. Members
of technical committees belonging to any association/organization shall submit the proposals
through their association/organization. Members of technical committees in personal capacity
can submit their proposals directly to BIS, however if carrying out a research & development
project requires collaboration with any institution/organization, concurrence of the same shall
also be submitted.





7 PROCEDURE FOR APPLICATION
7.1  Submission of Proposal

7.1.1 Applications for undertaking research & development projects shall be submitted in the
manner prescribed by the Bureau and within the prescribed timelines,

7.1.2 Proposer(s) shall submit their proposal in a “single stage - two envelope bid system”
consisting of separately sealed “Technical and Financial proposals”. The Technical Proposal
shall be submitted as per format prescribed in Annex A and the Financial Proposal shall be
submitted in the format prescribed as per Annex B, clearly specifying expected expenditure
against each element such as manpower, equipment (shall not include computer hardware and
software), travelling, testing, consumables, stationery, overheads, etc.

7.1.3  There shall be maximum one proposal from one institute on a given subject.

7.1.4 No contractual obligation whatsoever shall arise until a formal agreement is signed and
executed between the Bureau and the Proposer.

7.2 The proposals shall inter-alia consist of the following:
7.2.1 Inrespect of the research & development projects put up by the Bureau:

a) Details of the Project team along with the organization/institution associated with;

b) The CV of the Project leader and expert/expert(s) to be associated with the project and
a letter from organization authorizing Project Leader and expert/expert(s) to undertake
the research as proposed.

c) A write up on the understanding of the scope and objectives of the project.

d) Methodology (sampling size, if applicable) to be adopted for the proposed study with a
clear road map and time plan for completion of the project;

e) Stage wise timelines for completion of the project.

7.2.2 Inrespect of research & development projects proposed by any expert/organization:

a) Details of the Project team along with the organization/institution associated with;

b) The CV of the Project leader and expert/expert(s) to be associated with the projects and
a letter from organization authorizing Project Leader and expert/expert(s) to undertake
the study as proposed.

c) Objective that will be achieved and scope of the project clearly highlighting the need
of such study and what would be the final deliverable;

d) Methodology (sampling size if applicable) to be adopted for the proposed study with a
clear road map and time plan for completion of the project;

e) Details of infrastructure facilities available for the project, in the institution and
additional facilities required (if any) for carrying out research.





f)  Stage wise timelines for the completion of the project

7.3 The Head of the concerned institution while forwarding the application and nominating
the project leader shall certify that:

a) the core facilities (land, buildings, laboratory, manpower and other infrastructure etc.)
are available and will be provided to the Project Leader to work on the proposed project,

b) the organization will discharge all its obligations, particularly in respect of management
of the financial assistance given, and

c) no other funding is being received/sought for the project proposed to be sanctioned by
BIS.

8 PROCEDURE FOR APPROVAL WITHIN BIS

8.1  There shall be a Research Evaluation Committee (REC) to evaluate the proposals
received, the composition of which shall be as follows:

DDG (PRT) : Chairperson

Head (CMD) concerned : Member

Head (LPPD) : Member

Head of the Technical Department concerned : Member

Director Finance : Member

Two Experts from the Sectional : Members

Committee concerned
Head (SCMD) : Member Secretary

*The experts shall be nominated by the Sectional Committee and the nominated members shall
give a declaration to the effect that there is no conflict of interest with respect to the project.

8.2  The evaluation and selection will be as per Quality and Cost Based Selection (QCBS)
method (Rule 192, GFR 2017) which is explained in Annex C.

8.3  The criteria for evaluation of technical proposal shall be as under:

SI | Criteria Max. Score by
No. Marks REC

1 Profile of key individual/individuals to be associated with the | 10
research project

2 Experience of the individual/organisation in conducting | 20
research projects in the relevant discipline

3 Understanding of Scope, Objectives and deliverables 15
4 Methodology 30
5 Work plan/Execution strategy 15
6 Chapterisation, contents and lay out of the proposed report 10
TOTAL | 100

Note: REC may call for a presentation by the proposers if deemed necessary.






8.4 The minimum qualifying marks shall be 70. All the proposals with marks below 70 shall
be considered rejected.

8.5 REC may refer back, advise changes for reconsideration or reject any proposal.

8.6  REC shall open the financial proposals (bids) within 7 days from completion of technical
evaluation.

8.7 A final score sheet of all the proposers shall be made as detailed in Annex C and the
proposer getting the highest combined score shall be selected for awarding the project.

8.8 The member secretary (REC) shall send the selected proposals to DG/DDG
Standardization concerned, as per their delegated powers, for consideration and approval for
sanction of the project.

8.9 After the approval of project, the member secretary (REC) shall inform the concerned
technical department and the proposer regarding the decision.

8.10 After the sanction of fund is approved, the draft agreement (prepared in line with model
agreement given at Annex D, to be modified on case-to-case basis) shall also be prepared by
the Member Secretary (Sectional Committee), clearly highlighting the payment term. The Head
(Technical Department) shall sign the agreement on behalf of BIS in all cases.

8.11 In case the proposer to whom the project is awarded declines to take up the project, the
Research project shall be awarded to the proposer getting the next highest combined score
among the qualified proposers.

9 SIGNING OF AGREEMENT AND ISSUING OF SANCTION LETTER

9.1 After receipt of duly signed agreement from the proposer and after the receipt of the
approval of competent authority, a sanction letter shall be issued by the concerned Head
(Technical Department) to the organization/individual member. The project would be
considered to have commenced from the date the sanction letter is issued.

10 FUNDING
10.1 The mode of payment for Research & development projects shall be as follows:

a) First instalment up to a maximum of 30 percent of the total approved project cost would
be released after approval of the project.

b) Second instalment to the extent of 50 percent of the approved estimated cost would be
released on the submission of progress report along with the report on utilization of the
75 percent of the fund and acceptance of the same by the Sectional Committee.





c) The balance amount shall be released after submission of the final project report along
with utilization certificate for the fund released and its acceptance by the Sectional
Committee.

10.2 Release of each instalment is subject to satisfactory progress, required stage - wise
deliverables and submission of the Utilization Certificate (UC) as per Form GFR12-A of GFR
2017 along with the statement of expenditure (SoE) issued by the Competent Authority.

11 PROGRESS REPORT AND MONITORING OF PROJECT

11.1 The relevant Sectional Committees of BIS will monitor the progress of project to ensure
that the project is progressing as per the planned arrangement. However, member secretary of
the concerned Sectional Committee under overall coordination of HoD would be the
controlling/link officer for Research & Development projects and would constantly monitor
the progress of the project every 30-45 days. Any delay in implementation of project should be
duly justified by the Project leader and shall be put up to Research Evaluation Committee
(REC) for approval.

11.2 The Sectional Committee shall review and give its acceptance of the progress reports
submitted, within 3 weeks.

12 SUBMISSION OF FINAL PROJECT REPORT (FPR)

12.1 The FPR must be detailed and should include information about:
a) the original objective(s) of the project,
b) how far these objective(s) have been achieved, and
c) how the results will benefit the development of the national standard(s) and
d) a copy of final working draft of the concerned standard(s) (wherever applicable)
e) include clear inferences, recommendations regarding their use in the proposed
standards,
f) all references used, raw data of surveys, sampling, testing and experiments,
g) undertaking that all the information presented is authentic.

12.2 FPR received in BIS would be put up to the concerned Sectional Committee, which will
take necessary action for preparation/revision of standard appropriately. The Project leader
shall assist in the disposal of comments received on the research project, draft standard and for
the preparation of the finalized draft, as may be desired by the Sectional Committee.

12.3 The proposer shall submit the Project Completion Report (PCR), within one month of
completion of project along with the Utilization Certificate of the fund released as per Form
GFR 12-A of GFR 2017 and the statement of expenditure (issued by the Competent Authority
-in case of Govt. organization / Charted Accountant in case of private organization).





13 RESULTS OF RESEARCH & DEVELOPMENT

13.1 Project Leader(s) would be encouraged to publish the results of research & development.
While doing so, acknowledgement to the effect that financial assistance was received from BIS
should be made in the research paper(s) published. BIS should be acknowledged in similar
type of other published work/press reports.

13.2  One re-print of each research paper(s) published as a result of the work done under the
BIS funds shall be sent to BIS as and when published.

14 INTELLECTUAL PROPERTY RIGHTS

14.1 Ownership of any intellectual property, including but not limited to confidential
information, know-how, patents, copyrights, design rights, rights relating to computer
software, and any other industrial or intellectual property rights, developed solely by Proposer
shall be vested with that Party.

14.2 Ownership of any intellectual property, including but not limited to confidential
information, know-how, patents, copyrights, design rights, rights relating to computer
software, and any other industrial or intellectual property rights, developed solely by the
Bureau shall be vested with that Party.

14.3 The Intellectual Property arising out as an outcome of research project undertaken under
these guidelines shall be vested with Bureau.

15 OPERATION OF FUNDS

15.1 The utilization certificate of the funds received in previous instalment (if any) to BIS
should be annexed with the Statement of all equipment, books, etc purchased out of the funds
certified by the Head of the organization. The name, description of the equipment, cost in
rupees, date of purchase, and the name of the supplier to be given in the list. The main
purpose/function of the equipment may also be mentioned against each item.

15.2 Any unspent balance lying with the organization should be refunded to BIS after the
finalization of the draft immediately, by means of demand draft or online transfer.

15.3 The Head of the concerned standardization department of BIS shall ensure that the project
leader submits the utilization certificate in the manner prescribed in Form GFR 12-A of GFR
2017.

15.4 Head of the Standardization department shall also ensure that the operation of funds is
monitored strictly as specified in Annex E. Further the Project Leader is also fully aware and
shall adhere to the obligations of his/her as given in this procedure.





16 OTHER REQUIREMENTS

16.1 Organizations receiving financial assistance for research & development projects from
BIS would have to maintain separate accounts for each research project.

16.2 In the event of a Project Leader’s absence from his normal place of duty for two months
at a stretch, the Head of the organization would need to immediately nominate an Alternate
Project Leader(s) to supervise the implementation of the project and such a name has to be
approved in advance by BIS. In any event, a Project Leader shall give prior notice to BIS of
his intention to stay away from the project.

16.3 Items of equipment, etc should be purchased on the basis of the established rules and
procedures of the entity/organization.

16.4 Stock register of all equipment, books, etc purchased out of the funds shall be maintained.

16.5 Any capital-intensive equipment/devices purchased using financial assistance from BIS
for research & development projects shall be allowed to be retained by the proposer for their
research activity etc.

16.6 The organization shall have to ensure that expenditure with respect to TA/DA are made
only as per their own norms but under no circumstances the executive/business class air travel
or stay in a five-star hotel is made. The overhead expenses should not be more than 20 percent
of the cost of the project.

16.7 The Project Leader must ensure that the concerned organization’s newsletter would carry
information on the activities and accomplishments of the various projects funded by the BIS.

16 TERMINATION OF PROJECT:
The research & development project can be terminated in case of any of the following:

a) the approval of research & development project may be treated as withdrawn, if the
sanctioned research & development project does not commence within one month from
the date of receipt of the sanction letter, unless otherwise authorized by BIS;

b) A Proposer may request for the withdrawal of a research & development project even
after commencement of the project. In such case the entire fund given till that date shall
be refunded to the Bureau; and

c) if the Proposer fails to submit Progress report/Completed Project report within the
prescribed timelines.

The REC shall take decision on all cases of termination.





18 RESOLUTION OF DISPUTES

Dispute Resolution: In case of any dispute that cannot be resolved amicably, it shall be referred
to Sole Arbitrator appointed by the Director General of the Bureau of Indian standards, whose
decision shall be final and binding upon both the parties. The provisions of the Arbitration and
Conciliation Act, 1996, as amended from time to time, shall be applicable.





ANNEX A

TECHNICAL PROPOSAL

1. Name of the Proposer and
Organization

2. Project title

3. Project leader

a) Title: Prof/Dr/Mr/Ms Sex
b) Name: M/F

c) Full official address

Mobile/Telephone
Fax
E-mail

d) Designation

e) Date of birth

f) Academic qualifications along
with year of completion

g) Experience

4. Other members of the research team (give name, address, experience and academic
qualifications for each member)

1. Name Designation:

Address:

Experience:

Academic Qualifications:

1. Name Designation:

Address:

Experience:

Academic Qualifications:

5. Research support availed/being availed/applied for by the Project leader from different
sources, including BIS, during the last 5 years:

Funding | Title of the Duration (from | Percentage of time devoted | Amount in
agency | project and mm/yyyy to /being devoted/to be lakh Rs.
reference number | mm/yyyy) devoted, in man months






6. Details of facilities available with the institute/organization w.r.t. the research &
development project

Facilities Relevance to project
1.

7. Aims and significance of the project

(Include the current status of work in area, both in India and abroad, with appropriate reference
list at the end; identify lacunae, define question to be investigated; list briefly specific
objectives of investigation. ethical clearance be enclosed where necessary).

8. The CV of the Project leader and expert/expert(s) to be associated with the projects and a
letter from organization authorizing Project leader and expert/expert(s) to undertake the study
as proposed.

9. Objective that will be achieved and scope of the project clearly highlighting the need of such
study and what would be the final deliverable.

10. Methodology (sampling size if applicable) to be adopted for the proposed study.

11. Road map (Stage wise timelines for the completion of the project) and time table for
completion of the project

12. Plan of work, methods and techniques to be used.

13. List of awards and honours conferred on the Project leader with dates.

14. Deliverables

15. Declaration and attestation:

| certify that all the details declared here are correct and
complete.
Date:

Signature of Project leader

12. Certificate of the institution:
This is to certify that
a) we have read the terms and conditions of the BIS Research & Development
Guidelines necessary for the compliance of the same.
b) the necessary institutional facilities are available and will be provided for the
implementation of this research proposal being submitted to the BIS for funding.
¢) Full account of expenditure will be rendered by the institution.

Name of the head:
of the institution

Signature with date:
Seal:






ANNEX B
FINANCIAL PROPOSAL FORMAT
[To be submitted on letterhead wherever applicable]

To:

Bureau of Indian Standards

Manak Bhavan, 9 Bahadur Shah Zafar Marg
New Delhi — 110002, India

Sub: Financial Proposal for Research & development Project on (Title: )
for Bureau of Indian Standards (Research guidelines document no. dated: - -2023).

Dear Sir,

We are pleased to submit our Financial Proposal for Research & Development Project on (Title:
) for Bureau of Indian Standards as per the terms and conditions of
the Research & Development guidelines document (Ref No.: dated:
- -2023).

1. We hereby declare that our financial proposal is unconditional in all respects.
2. Our financial proposal is as follows:

3. Cost of the Project:

Sl no. Budget items Amount
1 Manpower cost
2 Consumables

[Chemicals, samples, testing glassware, stationery, books
etc, information search (from databases)]

3 Equipment
4 Travel
5 Any other/Overhead expenses

Total project cost

*Please write NA in case any item is not applicable

a) The prices should be quoted in Indian Rupees above by the proposer.

b) The quoted price should be inclusive of all applicable taxes and charges.

c¢) Fund shall be released after deducting TDS as per applicable provisions of GST and
income tax.

d) Justification of cost (for each item of equipment, consumables and travel. Quotation(s) for
equipment should also be enclosed).

Yours faithfully,
Date: (Signature of the Project leader)
Place: (Name and Designation of the proposer)
Name and Signature of the head of the institution
(Rubber seal of the proposer/institution/organization, as applicable)





ANNEX C

Stage 1: Evaluation of Technical Proposal:

a) The proposal will be evaluated against the criteria defined at clause 8 in these
Guidelines. The proposer may be required to provide additional details as deemed
necessary by the REC.

b) Upon technical evaluation of each proposal, “Technical marks” out of 100 marks
will be assigned to every proposal.

c) The proposals with score 70 or more marks in technical evaluation, will qualify for
the evaluation of the financial proposal.

d) The proposer with the highest marks in technical proposal will be awarded 100
“Technical Score” and subsequently other proposers will also be awarded
“Technical Score” relative to the highest technical marks for the final composite
score calculation purpose e.qg., if the highest technical marks is 90 then “Technical
Score” is (90/90) x 100 = 100, hence the proposer with highest technical marks will
score 100“Technical Score”. Similarly, another proposer who scored 80 marks, will
get (80/90)x 100 = 88.88 “Technical Score”. Following formula will be used for the
“Technical Score” (TS) calculation:

Technical Score (TS)= | Proposer’s Technical Marks | X 100
Highest Technical Marks

e) The details of technical evaluation parameters are provided at clause 9.

Stage-2 Evaluation of Financial Proposal

a) The evaluation will be carried out if financial proposals are complete and
computationally correct.

b) Upon financial evaluation of each proposal, the lowest financial proposal will be
awarded 100 “Financial score”. The “Financial Score” of other proposer(s) will be
computed by measuring the financial proposal against the lowest financial
proposal. Following formula will be used for calculating “Financial Score”:

Financial Score (FS)= Lowest Financial proposal X 100
Proposer’s Financial Proposal

Stage-3 Computation of Combined Score
The “Combines Score” is a weighted average of the Technical and Financial Scores.
The ratio of Technical and Financial Scores is 70:30 respectively. The Combined Score
will be derived using the following formula:

Combined Score=[(TS x 0.70) + (FS x 0.30)]

The responsive proposers(s) will be ranked in descending order according to the
Combined Score, which is calculated based on the above formula. The highest-ranking
proposer asper the Combined Score will be selected for award of Research Project.





ANNEX D

MODEL AGREEMENT
(To be modified on case-to-case basis)

This Deed of Agreement made this day of (Month & Year) between
Bureau of Indian Standards having Head Office at Manak Bhavan, 9 Bahadur Shah Zafar Marg,
New Delhi — 110 002 (hereinafter called ‘BIS’, which expression shall, wherever the context
so admits, includes its successors and assigns) on one part and (name of the
organization/expert) (hereinafter called which expression shall, wherever the context
so admits, include their heirs, executors, administrators, legal representative and assigns) of the
other part, witness as follows:

1. Whereas (name of the organization/expert) through (name of the Project Leader) has
submitted a proposal to BIS pertaining to Research & development project titled for
consideration and BIS has accepted the proposal.

2. That duration of the Research & development project shall be _ months with periodic and
final reviews. The total cost of the project shall be Rs /- (Rupees in words) for the
complete project. No further expenditure shall be borne by BIS on any account of this project
including escalation of time.

3. The fund would be utilised for the specific project/assignment as approved by BIS and shall
be spent within the specified time. Any portion of the fund which is ultimately not required for
expenditure for the approved purpose shall be duly surrendered to BIS.

4. (Name of the organization/expert) shall not entrust the implementation of the
project/assignment approved by BIS for which fund has been received to any other
institution/expert or to divert the fund received from BIS as assistance to any other
institution/expert/proposer.

5. (Name of the organization/expert) indemnifies BIS from any legal and/or financial
encumbrance arising out of any infringement of IPR/licensing of IPR/technology
transfer/commercialization.

6. (Name of the organization/expert) shall maintain an audited record in the form of a register
for permanent, semi-permanent assets acquired solely or mainly out of BIS fund. Once the
Research & development project is completed satisfactorily, the organization taking up the
Research project may retain the equipment/devices for their Research & development
activities, etc. The equipment procured through BIS fund should bear a label "BIS Funded".

7. BIS shall release the funds for the project as follows:

a) Firstinstalment up to a maximum of 30 percent of the total approved project cost would
be released after approval of the project.
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b) Second instalment to the extent of 50 percent of the approved estimated cost would be
released on the submission of progress report along with the report on utilization of the
75 percent of the fund and acceptance of the same by the Sectional Committee.

c) The balance amount shall be released after submission of the final project report along
with utilization certificate for the fund released and its acceptance by the Sectional
Committee.

8. The completion of the Research & development project shall remain the responsibility of
(name of the organization/expert) even if the project leader is not available due to any reason
whatsoever. After completion of the project, a Project Completion Report giving details
(objective(s) achieved, raw data of surveys, sampling, testing and experiments) of shall be
submitted by the Project leader the original objective(s) of the project,

9. (Name of the organization/expert) shall ensure the completion of the project under the
guidance and supervision of any other faculty/researcher, if the nominated project leader would
not be available due to any reason. Such a faculty member/researcher can only be nominated
with the approval of BIS.

10. In case (name of the organization/expert) is unable to complete the project to the
satisfaction of BIS in stipulated time or extended time and leads to termination of the research
project, BIS shall be entitled to claim the refund of fund so sanctioned with interest @ 10
percent thereon from (name of the organization/expert).

11. The authority to extend the duration of the project shall rest with BIS.

12. BIS shall have the right to formulate monitoring methodology of the Research &
development project.

13. Dispute Resolution: In case of any dispute that cannot be resolved amicably, it shall be
referred to Sole Arbitrator appointed by the Director General of the Bureau of Indian standards,
whose decision shall be final and binding upon both the parties. The provisions of the
Arbitration and Conciliation Act, 1996, as amended from time to time, shall be applicable.

14. Undertaking given by project leader, if any, shall be part of the agreement.

15. (Name of the organization/expert) shall be responsible for discharge of all its obligations
of the project through the nominated project leader or any other expert/expert(s) in case of
necessity particularly in respect of management of financial assistance given to them. (Name
of the organization/expert) shall refund any excess/unutilized amount of the fund to BIS.

16. Release of subsequent instalments is subject to satisfactory progress, required stage - wise
deliverables and submission of the Utilization Certificate (UC) as per Form GFR12-A of GFR
2017 along with the statement of expenditure (SoE) issued by the Competent Authority.

17. (Name of the organization/expert) shall ensure that Project leader shall give presentation
on the progress of project to BIS as and when directed by BIS for continuation of the project,
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and shall assist in the disposal of comments received related to the Research & development
Project.

18. The project shall be deemed to have been commenced from the date of release of sanction
letter.

19. (Name of the organization/expert) shall ensure that while publishing the results of research
& development, acknowledgement to the effect that financial assistance so received from BIS
be made in the research papers published/ other published work/ press reports.

20. Procedure for screening/evaluation, selecting, monitoring Research & development
projects prescribed in “Guidelines for Research & Development Projects for Formulation and
Review of Standards’ shall be part of the agreement.
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ANNEX E

OPERATION OF FUNDS AND PROGRESS REPORT

1. Title of the Project: Project number:
2. Name & Address of Project leader: Date of Commencement:
dd/mm/yyyy

3. Details of Equipment Purchased (if any):

Date of purchase/
placing order for
each item of
equipment

Name of equipment Cost Supplier

NOTE - The equipment fund once fixed cannot be enhanced. Project leaders are advised to
give authenticated estimates of the cost of equipment. Equipment should invariably be
purchased within 1 month from the date of receipt of the fund and/or sanction letter.

4. Fund received :
5. Expenditure made in Rupees: (Please provide the details)

Expenditure Amount Taxes (as Total
applicable)

Manpower cost

Consumables

Equipment

Travel

Others

Grand Total

6. Amount saved (if any) from the last instalment: Rs

7. Date on which scheme will complete its normal tenure of months

8. Whether extension beyond normal tenure has been requested. Yes /No.

If yes, justification for extension and programme of work to be completed. Also mention
as to why the work could not be completed as per the original plan.

{Extension beyond normal tenure should be requested at the Project Monitoring Session
before end of tenure (as given in ToR)}.

9. Constraints (if any) faced in the progress of work and suggestions to overcome them.

10. Any deviation from original plan with its nature and cause.
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11. List of publication giving full bibliographic details accrued from this project (copies of
the paper (s) should be enclosed).

12. Summary of work done (200 words).
13. Proposed programme of work for the next month (1000 words).

14. Detailed Progress Report enlisting the objectives in beginning briefly (up to five pages
maximum).

Signature of Project leader
Date:

Note: No column should be left blank; write not applicable (NA), wherever applicable.
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Formerly:

Geologist, MECL.

Executive Director, HGML.



· 35 years experience in identifying viable gold(Primary & Secondary) and base metals mineral properties for exploration, mining(Underground & Open-pit), Processing i.e. Planning, Execution, Documentation, Feasibility, related R&D activities and Project Management. 

· Travelled national and international extensively for Exploration and Mining.

· 24 years unique experience in world class deep Underground Gold Mine.

· Served as Member, Convener and Chairman of several committees on exploration, mining, environment, management and related R&D.

· Prepared several technical reports, published papers in international and national journals. Attended seminars and conferences at national and international levels and chaired the technical sessions. He has guided and adjucated PhD, M.Phil, MSc thesis.

· In recognition of his significant work in exploration, mining and research he has received many awards, honours, laurels conferred including “National Geoscience Award” from Govt of India, as well as membership and fellowships of important professional, academic bodies and Council Member of Geological Society of India.

· After serving as “Geologist” in Mineral Exploration Corporation Ltd(A Govt of India Enterprise) and in Hutti Gold Mines Co.Ltd(HGML) for 35 years in various capacities, superannuated on retirement as “Executive Director” from HGML.

· Mob: +919880947988, Email: - prabhakar_sangurmath@rediffmail.com.

· Address: 

Dr. Prabhakar Sangurmath 

Former Executive Director, 

Hutti Gold Mines Co Ltd (HGML)

-#51, 2nd Cross, Lakeshore Garden, Thindlu, Vidyaranyapura,   Bangalore-560097.
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Draft Indian Standard

GOLD SOLDERS FOR USE IN MANUFACTURE OF JEWELLERY — SPECIFICATION
[Third Revision of IS 3095]

ICS 39.060

Precious Metals Sectional Committee, MTD 10 Last date of comments
19 November 2023

FOREWORD

This Indian Standard (Third Revision) was adopted by the Bureau of Indian Standards, after the
draft finalized by the Precious Metals Sectional Committee had been approved by the
Metallurgical Engineering Division Council.

This standard was earlier published in 1965 and subsequently revised in 1981 and 1999. This
revision has been brought out to bring the standard in the latest style and format of the Indian
Standards. In addition, following significant changes have been made:

a) Reference clause has been included;

b) Clause 1, ‘Scope’ of the standard has been revised in line with the grades of Gold
Jewellery/Artefacts specified in IS 1417:2016 ‘Gold and Gold Alloys,
Jewellery/Artefacts-Fineness and Marking-Specification’;

c) Clause for Terminology has been inserted after the ‘References’ clause;

d) Clause 3, i.e., grades of cadmium free yellow and white gold solder have been revised
in line with the revision made in the scope;

e) Tables 1 and 2 have been merged into a single table and Table 2 has been deleted; and

f) Table 3 has been modified.

Assistance has been derived from International Standard ISO 22764 : 2020 “ Jewellery and
precious Metals- Fineness of solders used with precious metal jewellery alloys’ issued by
International Organization for Standardization.
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For the purpose of deciding whether a particular requirement of this standard is complied with,
the final value, observed or calculated, expressing the result of a test or analysis, shall be
rounded off in accordance with IS 2: 2022 ‘Rules for rounding off numerical values(second
revision)’. The number of significant places retained in the rounded off value should be the
same as that of the specified value in this standard.
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Draft Indian Standard
GOLD SOLDERS FOR USE IN MANUFACTURE OF JEWELLERY —
SPECIFICATION

(Third Revision)
1 SCOPE

This standard lays down the requirements for gold solders for use in the manufacture of gold
jewellery artefacts of 24, 23, 22, 20, 18 and 14 carat.

2 REFERENCE

The following standard contains provisions which, through reference in this text, constitute
provisions of this standard. At the time of publication, the edition indicated was valid. All
standards are subject to revision, and parties to agreements based on this standard are
encouraged to investigate the possibility of applying the most recent edition of the standard
indicated below:

IS No. Title
IS 1417 : 2016 Gold and gold alloys, jewellery/ artefacts — Fineness and marking
— Specification (fourth revision)

3 TERMINOLOGY
For the purpose of this standard, the following definitions shall apply.

3.1 Carat — The ratio between the mass of gold content and the total mass expressed in parts
per twenty four.

3.2 Fineness — The ratio between the mass of gold content and the total mass expressed in
parts per thousand (%o).

3.3 Gold — The metallic element gold free from any other element.
3.4 Gold Alloy — Gold alloyed with one or more other elements.
3.5 Gold Solder — Gold alloy used to join parts of gold metal/alloy.
4 GRADES

The cadmium free yellow and white gold solders shall be of the following grades in carat:

Sl No. Cadmium Free Yellow Gold Solders Cadmium Free White Gold Solders
@) (2) 3)
i) 22 18
i) 20 14
iii) 18
iv) 14

NOTE - For articles/ornaments of 24 carat and 23 carat, solder of grade 22 may be used, provided the
skin purity of 24 carat and 23 carat gold alloy is kept slightly on higher side so that the melting purity
conforms to the declared quality/grade.
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5 FORM

The solders used shall preferably be in form of paste. However other forms like sheet, wire,
strip, snippet etc may also be used subject to condition that the final purity of the jewellery is
as declared and conforms to the prescribed grades.

6 MANUFACTURE

Gold solders shall be made from standard gold of fineness 995 or above as prescribed in IS
1417 and silver and base metal of minimum fineness of 999 parts per thousand (%o0) and free
from other harmful elements. The base metal content may vary to get desired colour and other
physical characteristics but the gold content shall remain unchanged as per the respective
grades as per 4.1 of IS 1417.

7 TYPICAL CHEMICAL COMPOSITIONS

Typical chemical compositions of various grades of gold solders are given in Tables 1 and 2.
8 PACKING

The material shall be suitably packed to avoid any damage during transport.

9 MARKING

9.1 The package or the container of the solder shall be marked as below:

a) Manufacturer's name and identification mark;
b) Batch number; and

c) Grade and purity.

9.2 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the
conformity assessment schemes under the provisions of the Bureau of Indian Standards Act,
2016 and the Rules and Regulations framed thereunder, and the products may be marked with
the Standard Mark.
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Table 1 Typical Chemical Composition of Cadmium Free Yellow Gold Solders

(Clause 6)
SI  Gradesin Metals, Present By Mass Meeting
No. Carat [ A \ Range? °C
Au Ag Cu Zn In Ga

(1) () ® @ () (6) (7) (8) 9) (10)
i) 14 Easy 58.33 13.34 1500 8.75 4.58 - 669 741
i) Medium  58.33 1450 1425 9.17 3.75 - 660 745
iii) Hard 58.33 14.16 1458 10.00 2.93 - 668 748
iv) Easy 58.33 18.00 15.47  5.00 3.00 - 720 760
V) Medium  58.33 21.00 16.97 2.00 1.50 - 750 620
vi) Hard 58.33 2247 17.00 2.00 - - 800 620
vii) 18Easy 75.00 6.25 8.50 5.50 4.75 - 730 765
viii) Medium  75.00 575 9.50 6.00 3.75 - 682 767
iX) Hard 75.00 525 1225 6.50 1.00 - 792 829
X) Easy 7520 580 11.00 5.00 3.00 - 700 740
xi)  Medium 7520 690 1310 2.80 2.00 - 750 770
Xii) Hard 7520 880 1320 1.80 1.00 - 820 840
Xiii) 20 835 412 561 3.63 3.14 - - -
Xiv) 22Easy 91.80 240 2.00 1.00 280 - 850 895
Xv) Medium 9180 3.00 2.60 1.00 1.60 - 900 925
XVi) Hard 91.80 420  3.00 1.00 - - 940 960
xvii) Very Easy 9175 - - 1.65 413 247 - -
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Table 2 Typical Chemical Composition of Cadmium Free White Gold Solders

(Clause 6)
Sl Grades Metals, Present By Mass Meeting Range® °C
No. in Carat { \ \
Au Ag Cu Ni Zn In Solidus Liquidus
Temperature ~ Temperature

1) ) ©) 3) (4) () © O (8) 9)

i) 14 Easy 5833 220 442 125 120 20 695 716
i) Hard 58.33 260 3.67 3.00 9.0 - 755 805
iii) Easy 58.33 1575 500 5.00 15.92 - 707 729
iv) Hard 58.33 1575 11.00 5.00 9.92 - 800 833
V) 18 Easy  75.00 - 6.0 550 13.50 - 802 826
vi) Hard 75.00 - 9.0 9.0 7.00 - 843 870
vii) Easy 75.00 - 6.50 12.00 6.50 - 803 834
viii)  Hard 75.00 - 1.00 16.50 7.50 - 888 902
iX) 20 83.0 - - 10.0 6.7 - 855 885

U Melting ranges are given for guidance only. Solidus is the temperature at which the solder starts
melting and liquidus is the temperature at which the solder is completely liquid.

NOTE — Composition of cadmium free gold solders given in Tables 1 and 2 are indicative and not exhaustive. The
base metal contents may vary to get desired colour and other physical characteristics, but gold content shall remain
unchanged as per respective grades as per 3.1.
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Draft Indian Standard

SILVER AND SILVER ALLOYS, JEWELLERY/ARTEFACTS — FINENESS AND
MARKING — SPECIFICATION
[Fourth Revision of IS 2112]

ICS 39.060

Precious Metals Sectional Committee, MTD 10 Last date of comments
20-07-2024

FOREWORD

This Indian Standard (Fourth Revision) was adopted by the Bureau of Indian Standards, after
the draft finalized by the Precious Metals Sectional Committee had been approved by the
Metallurgical Engineering Division Council.

This standard was first published in 1962, and later revised in 1981, 2003 and 2014
respectively. The revision has been brought out to bring the standard in the latest style and
format of the Indian Standards.

In this revision following changes have been made:

a) All amendments issued earlier have been incorporated;

b) Bullion and coin have been defined and included in the scope of the standard and
marking clause has been suitably modified;

c) Silver jewellery/artefacts grades of fineness 900 has been deleted and a new grade of
fineness 958 has been added, in line with ISO 9202;

d) In the note to scope it is made clear that all articles of silver are covered under artefacts
; and

e) Clause 7.3.4 c¢) has been modified.

For the purpose of whether a particular requirement of this standard is complied with the final
value, observed or calculated, expressing the result of a test or analysis shall be rounded off
in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision )’.
The number of significant places retained in the rounded off value should be the same as that
of the specified value in this standard.
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Draft Indian Standard

SILVER AND SILVER ALLOYS, JEWELLERY/ARTEFACTS —
FINENESS AND MARKING — SPECIFICATION

(Fourth Revision)

1 SCOPE
1.1 This standard specifies the grades of silver/silver alloys based on silver content:

a) Three grades of fine silver used in manufacture of bullion and coins; and

b) Seven grades of silver alloys used in the manufacture of jewellery/artefacts.

1.2 This standard also specifies the requirement for marking of fineness and other details to
be marked on tested silver bullion and jewellery/articles.

NOTE —Artefacts cover medallions, utensils and any article of silver

2 REFERENCES

The following standards listed below contain provisions which through reference in
this text, constitute provisions of this standard. At the time of publication, the editions
indicated were valid. All standards are subject to revision and parties to agreement based
on this standard are encouraged to investigate the possibility of applying the most recent
editions of the standards listed below:

IS No. Title

IS 1387 : 1993 General requirements for the supply of metallurgical materials
(second revision)

IS 2113 : 2014 Assaying silver in silver and silver alloys — Methods (third
revision)

IS 15820 : 2009 General requirements for competence of assaying and
hallmarking centres

IS 16900 : 2021/ Jewellery and precious metals — Determination of high purity

ISO 15096 : 2020 silver — Difference method using ICP-OES (first revision)
3 TERMINOLOGY
For the purpose of this standard, the following definitions shall apply.

3.1 Assaying — The method of accurate determination of silver content of the sample
expressed in parts per thousand (%o).

3.2 Bullion — Refined bars of various shapes of fine silver manufactured by mints/refineries.
3.3 Coin —Silver coins of fine silver manufactured by mints/refineries.

3.4 Fineness — The ratio between the mass of silver content and total mass expressed in parts
per thousand (%o).
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3.5 Hallmark — Hallmark means in relation to precious metal article, the Standard Mark,

which indicates the proportionate content of precious metal in that article as per the relevant
Indian Standard.

3.6 Silver — The metallic element silver, free from any other element.

3.7 Silver Alloy — Silver alloyed with one or more other elements (see Note in 5).
4 SUPPLY OF MATERIAL

General requirements relating to the supply of material are laid down in IS 1387.

5 GRADES

Fine silver and silver alloys shall be classified in accordance with the following grades
depending upon their fineness:

SI No. Grade Fineness
(1) () @)

)} 9999 Fine silver for bullion and 999.9
9 995 } coins { 999.5

999 999.0

i) 999 | Silver alloys for jewellery [ 999.0
990 artefacts 990.0

970 970.0

958 -4 958.0

925 925.0

835 835.0

800 800.0

NOTE — All the above grades of silver and silver alloys shall be free from cadmium and lead.

6 REQUIREMENTS

6.1 Fine silver for bullion and coins and Silver alloys used for manufacture of jewellery/
artefacts shall have the fineness as given in 5 without any negative tolerance.

6.2 Cadmium and lead shall not be present in silver jewellery/artefacts.

NOTE — In XRF analysis of silver jewellery/artefacts, the value of cadmium and lead below 0.01% may
be considered as absent.

6.3 In the manufacture of jewellery/artefacts of grades 925, 958 and 990, the solder of purity
750 silver minimum and for grade of 800, the solder of purity 650 silver minimum free from
cadmium and lead shall be used. However, melting purity of articles shall not be less than the
purity for which it has been offered for hallmarking as per the grades given in 5.

6.4 Sampling
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Unless otherwise specified for the jewellery/ artefacts of the same design and quality, the
sample shall be taken from 10 percent of the semi-finished/finished jewellery/artefacts. Any
other sampling plan may also be followed subject to the agreement between the contracting
parties or as specified by the inspection agency as the case may be. The sampling plan
mentioned in 1S 15820 may also be referred.

6.4.1 The sampling of bullion and coins shall be done as specified in IS 2113/inspection
agency.

6.5 Assaying

6.5.1 The sample taken as prescribed in 6.4 shall be assayed in accordance with 1S 2113. The
actual weight of samples, etc, shall however, be as prescribed in respective test methods as
detailed in IS 2113.

6.5.2 For determination of fineness of fine silver IS 16900 is preferred method.
6.5.3 Detection of cadmium and lead in silver and silver alloys shall be carried out by X-ray
fluorescence (XRF) method

6.6 Tolerance

No negative tolerance shall be allowed on the silver content of silver bullion, coin, and
jewellery artefact sampled and tested as per 6.4 and 6.5 respectively.

7 MARKING

7.1 The silver and silver alloys, jewellery/artefacts shall be hallmarked by laser marking by
BIS recognized Assaying and Hallmarking Centre only. The Hallmarked articles shall carry
the following markings:

a) BIS Standard Mark with the word SILVER,;

b) Grade;

C) Assay centre’s identification mark; and

d) Jeweller’s mark/manufacturer’s identification mark.
7.2 The silver bullion and silver coins shall be hallmarked by punching or embossing by BIS
recognized Refineries/Mints only. The Hallmarked articles shall carry the following markings:

a) BIS Standard Mark with the word SILVER,;

b) Grade;

¢) Name/ldentification of the manufacturer; and

d) Serial number.

NOTE — In case of coins, serial numbers may be marked on the packaging.
7.3 Hallmarking
The use of Hallmark is governed by the provisions of the Bureau of Indian Standards Act,

2016 and Rules and Regulations made thereunder. The details of conditions under which the
license for the use of the Hallmark may be granted to jewelers or jeweler/ artefact
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manufacturers may be obtained from the Bureau of Indian Standards.
7.3.1 Marking should be preferably linear.

7.3.2 Markings shall be legible and durable. Marking shall be visible by a magnifying glass of
magnification 10 X.

7.3.3 Markings shall be done on all parts which can be easily removed or replaced.

7.3.4 Silver jewellery/artefacts on which marking should not be applied are as follows:

a) Any silver jewellery/artefact which has not been assayed by BIS recognized Assaying
and Hallmarking Centre and does not confirm to the fineness/grade declared:;

b) Any silver jewellery/artefact which fails to comply with specified fineness;

c) Any silver jewellery/artefact which is not solid or which is made with hollow centre
and then filled with base metal, cement, lac or other substance thereby giving the
article a false or added weight or strength unless the weight of silver is declared by
the jeweller and marked on the article by the centre.

d) Silver jewellery/artefact on which it is physically not possible to stamp the marks.
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1.   Title of the Project: To validate test method for cupellation analysis of gold in refined bullion containing gold content above 999.5 ppt and up to 999.9 ppt fineness 



2.    Background: 



a) Precious Metal Section Committee MTD-10 & MTDC

b) Draft Indian Standard IS 1418-Determination of Gold Content in Gold Bullion, Gold Alloys and Gold Jewellery/Artefacts ― By Cupellation (Fire Assay) Method

c) The Bureau of Indian Standards (BIS) is committed to maintaining the highest quality standards for precious metals and ensuring the accuracy and reliability of testing methods for gold bullion. This project aims to validate Test Method for cupellation analysis of high-purity gold bullion with gold content exceeding 999.5 ppt.



3.    Scope:  The scope of the project encompasses the validation of Test method under the specified conditions, utilizing representative samples of gold bullion with gold content above 999.5 ppt and up to 999.9 ppt fineness.



4.    Expected Deliverables: 



a. Minimum three purity sample of gold content between 999.5 ppt and up to 999.9 ppt fineness needs to be tested by gravimetric analysis (Fire assay method) and the tests validated against the purity test by ICP –OES/Spark OES or any other equivalent method of requisite precision and accuracy. Validation report detailing the findings and conclusions of the validation experiments.

b. Recommendations for potential method improvements, if necessary.



5.    Research Methodology: 



The research methodology will involve a series of experiments through ICP-OES, Speark-OES and Fire assay to validate "Test Method  for cupellation analysis. The experiments will include the analysis of a representative sample set of three samples of high-purity gold bullion between 999.5 ppt and up to 999.9 ppt fineness



6.    Requirement for the CVs:

The project team should consist of experts in precious metals analysis, standards development, and laboratory research. CVs of team members should be submitted, highlighting their relevant experience and expertise.



7.    Timeline and Method of Progress Review: 

The project is expected to be completed within three months. Progress reviews will be conducted regularly, with project updates provided through meetings, reports, and communication with Member Secretary of MTD-10.



8.    Support BIS will Provide: 

        

BIS will provide the necessary budget and resources for the successful execution of the project. BIS will also facilitate communication, coordinate project activities, and ensure that all project requirements are met.
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Decision on Comments of amd 2 to 1417.docx
Comment-1

NAME: Shri James Jose

Organization: CGR Metalloys Pvt Ltd Coachin



Modifications suggested for - draft amendment No.2

IS 1417 : 2016 gold and gold alloys, jewellery /artefacts fineness and marking

specification.



		Sl. No

(1)

		Clause

Sub clause

Para No.

Commented

(2)

		Comments / Suggestions

(3)

		Comments

(4)

		Decision of the committee



		1.

		Page 1

clause 3.9 -

Gold coin

		A gold coin , under the scope of this

standard , is a flat disk of 22 k, 24 Ks

or 24 Kf fine grade gold of any shape

and size having no value of legal

tender and manufactured only by

mints / refineries .

This standard also specifies the

requirements for marking of fineness

and other details to be marked on

gold bullion, gold jewellery and gold

articles

		Presently 22 kt coins are

manufactured by artisanal

workshops and sold by jewellery

shops across India, after

hallmarking it at BIS recognized

Ahcs .

Jewelery associations have all

along been demanding that 22 kt

coins shall continue in the domain

of jewellery hallmarking in IS 1417,

mostly due to the limited

availability/ access / proximity to

BIS licesensed gold refineries in

smaller towns and cities

Earmarking 22 kt coins to gold

refineries and mints will throw out

artisanal workshops from their

business as well as deprive the

customers in rural areas of 22 kt

coins for their investment and

gifting purposes

Hence only 24 Ks and 24 Kf coins

and bars shall be made exclusive

for gold refineries

		Agreed to remove the fineness '22K' from the definition of a gold coin, cl 3.9
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MTD 10 (XXXX) WC

November 2023

भारतीय मानक ब्यूरो

(Not to be reproduced without permission of BIS or used as an Indian Standard)

संशोधन संख्या. 2 प्रारूप

स्वर्ण एवं स्वर्ण मिश्रधातुएँ, आभूषण/शिल्पकारी शुद्धता एवं मुहरांकन ― विशिष्टि

(चौथा पुनरीक्षण)

DRAFT AMENDMENT NO. 2 

TO

IS 1417 : 2016 GOLD AND GOLD ALLOYS, JEWELLERY/ARTEFACTS — FINENESS AND MARKING — SPECIFICATION

(Fourth Revision)

ICS 39.060

		Precious Metals Sectional Committee, MTD 10	

		Las date for receipt of comments is 

XXXX 







[(Page 1, clause 1.2 (see also Amendment No. 1)] — Substitute the following for the existing note:

NOTE — Artefacts cover medallions, utensils and any article of gold



(Page 1, clause 3.10 ) — Insert following new clauses below 3.9:

3.10 Hallmark — “Hallmark” in relation to precious metal article mean, the Standard Mark, which indicates the proportionate content of precious metal in that article as per this Indian Standard.’

(Page 2, clause 6.1.1) — Substitute the following for the existing:

 ‘6.1.1 Hallmarking

The use of hallmark is governed by the provisions of Bureau of Indian Standards Act, 2016 and the Rules and Regulations made thereunder. The details of conditions under which the license for the use of the Standard Mark may be granted to jewellers/jewellery manufacturers may be obtained from the Bureau of Indian Standards.’



(MTD 10)
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भारतीय मानक ब्यूरो

(Not to be reproduced without permission of BIS or used as an Indian Standard)

संशोधन संख्या. 2 प्रारूप

स्वर्ण एवं स्वर्ण मिश्रधातुएँ, आभूषण/शिल्पकारी शुद्धता एवं मुहरांकन ― विशिष्टि

(चौथा पुनरीक्षण)

DRAFT AMENDMENT NO. 2 

TO

IS 1417 : 2016 GOLD AND GOLD ALLOYS, JEWELLERY/ARTEFACTS — FINENESS AND MARKING — SPECIFICATION

(Fourth Revision)

ICS 39.060

		Precious Metals Sectional Committee, MTD 10	

		Las date for receipt of comments is 

06-06-2024







[(Page 1, clause 1.2 (see also Amendment No. 1)] — Substitute the following for the existing note:

NOTE — Artefacts cover medallions, utensils and any article of gold

         [(Page 1, clause 3.2 and clause 4.1 (see also Amendment No. 1)] — Substitute the word ‘Karat’ for ‘carat’.

(Page 1, clause 3.9) — Substitute the following for existing clause:

3.9 Gold Coin — A gold coin, under the scope of this standard, is a flat disc of 24KS or 24KF fine grade gold of any shape and size having no value of legal tender and manufactured only by mints/refinery.



(Page 1, clause 3.10) — Insert following new clauses below 3.9:

3.10 Hallmark — “Hallmark” in relation to precious metal article mean, the Standard Mark, which indicates the proportionate content of precious metal in that article as per this Indian Standard.’

(Page 2, clause 6.1.1) — Substitute the following for the existing:

 ‘6.1.1 Hallmarking

The use of hallmark is governed by the provisions of Bureau of Indian Standards Act, 2016 and the Rules and Regulations made thereunder. The details of conditions under which the license for the use of the Standard Mark may be granted to jewellers/jewellery manufacturers may be obtained from the Bureau of Indian Standards.’



(MTD 10)
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Comment on modified draft amendment from Shri Anil Kansara.pdf
5/20/24, 12:02 PM Email

Email MTDtcTEN Metallurgical Engineering Department

Re: Request for comments on modified draft amendment 2 to IS 1417:2016 Gold
and Gold alloys Jewellery /Artefacts- Fineness and marking

From : anilkansara@gmail.com Fri, May 17, 2024 06:46 PM

Subject : Re: Request for comments on modified draft
amendment 2 to IS 1417:2016 Gold and Gold alloys
Jewellery /Artefacts- Fineness and marking

To : MTDtcTEN Metallurgical Engineering Department
<mtd10@bis.gov.in>

Cc : dd@nmkarel.com, sidhruv@gmail.com,
bhartiyaswarnkarsangh@gmail.com,
skofpatna@gmail.com, mail@cgrmetalloys.com,
Surinder P Singh <singhsp@nplindia.org>, Dinesh
Singh <dineshsingh@nplindia.org>,
murthyrc@rediffmail.com, ss sen <ss.sen@nci.res.in>,
k krishnamoorthy <k.krishnamoorthy@nci.res.in>, Dr.
Ashok Kumar Mohanty <akm@nmlindia.org>, Dr. K. K.
Sahu <kksahu@nmlindia.org>, cerc@cercindia.org,
sitaram dixit <sitaram.dixit@gmail.com>, dr m s
kamath <dr.m.s.kamath@gmail.com>,
ed@gjepcindia.com, bg@bgjewellers.in, jayesh dp
<jayesh.dp@adityabirla.com>, divyang shah
<divyang.shah@adityabirla.com>, adhav@spmcil.com,
bimal dhal <bimal.dhal@spmcil.com>, president iahc
<president.iahc@gmail.com>, secretary iahc
<secretary.iahc@yahoo.in>, idisurat@gmail.com,
paridasm@iitb.ac.in, n khosla <n.khosla@iitb.ac.in>,
bm bhanage <bm.bhanage@ictmumbai.edu.in>,
rvjayaram@gmail.com, jalan@jalanco.com, pankaj
deshmukh <pankaj.deshmukh@mmtcpamp.com>,
ankur goyal <ankur.goyal@mmtcpamp.com>,
nnmeeravale 29 <nnmeeravale.29@rediffmail.com>,
shekhar671@rediffmail.com,
drksriamguru@nmdc.co.in,
chsravankumar@nmdec.co.in, drabmondal@gmail.com,
bahlatul@yahoo.com, bhatia aneeta
<bhatia.aneeta@gmail.com>,
vijayakumart@titan.co.in, sundart@titan.co.in,
mauk010144@gmail.com, Mukhopadhyay bhaskar
<Mukhopadhyay.bhaskar@gmail.com>, pr
somasundaram <pr.somasundaram@gold.org>, ajit
mauskar <ajit.mauskar@gold.org>,
surendramehta@ibja.in, chetankumarmehta@ibja.in,
HallMarking Department <hallmarking@bis.org.in>,
nikhil sarwate <nikhil.sarwate@nmdc.co.in>,
rkgarg@nmdc.co.in

Shri Kunal Kmar
Member Secretary MTD 10

https://email.gov.in/h/printmessage?id=22262&tz=Asia/Kolkata&xim=1 1/3





5/20/24, 12:02 PM Email

Bureau of Indian Standards
New Delhi

Respected Sir

Referring to the following modification suggested by the committee, can we have the
cause re-written as flows:

1)

3.9 God Coin - A god coin, under the scope of this standard, is a flat disc of 24KS or 24KF
fine grade god of any shape and size having no vae or legal tender and manufactured only
by a refinery and/or a mint having facility to draw a sample/s as per the
prescribed method in BIS Standard IS 1418.

The amendment suggested in the email attachment reads as follows:
3.9 Gold Coin — A gold coin, under the scope of this standard, is a flat disc of 24KS or
24KF finegrade gold of any shape and size having no value of legal tender and

manufactured only by mints/refinery.

2)
The subject amendment in the email reads as follows:

3.10 Hallmark — “Hallmark” in relation to precious metal article mean, the Standard Mark,
which
indicates the proportionate content of precious metal in that article as per this Indian
Standard.
the amendment suggested

3.10 Hallmark — “Hallmark” in relation to precious metal articles means the Standard
Mark, which
indicates the proportionate content of precious metal in that article as per this Indian
Standard.
The amendments suggested are marked in bold letters.
Thank you.
Sincerely,
For AGRM
Anil Kansara

On Fri, May 17, 2024 at 5:46 PM MTDtcTEN Metallurgical Engineering Department

<mtd10@bis.gov.in> wrote:
Dear Sir,

This has reference to 35th meeting of Precious Metals Sectional Committee, MTD 10 held on 29-
02-2024. The minutes have already been approved by the Chairman MTD 10 and circulated to
the members.

https://email.gov.in/h/printmessage?id=22262&tz=Asia/Kolkata&xim=1 2/3
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5/20/24, 12:02 PM Email

As per Sl No 3.3 (2) of Item 3 Action Taken Report, the committee decided to circulate the
modified draft amendment 2 to IS 1417:2016 Gold and Gold alloys Jewellery /Artefacts-
Fineness and marking to the committee members for 21 days.

In view of above, the modified draft amendment 2 to IS 1417:2016 is enclosed for your
comments if any, may please be mailed to the undersigned.

Last date for comments is 06-06-2024

Incase no comments are received the amendment shall be sent for Wide Circulation for a period
of 2 months.

Thanking you.

Kunal Kumar

3ee- EY/Scientist-D

g Yfeid/ Member Secretary MTD10

%IW SEiE®! fayry Metallurgical Engineering Department
YR A& KR/ Bureau of Indian Standards (BIS)

5 fawil/New Delhi-110002

U : 011 2360 8564

www.bis.gov.in

https://email.gov.in/h/printmessage?id=22262&tz=Asia/Kolkata&xim=1 3/3
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Comment from shri AK Bahl.pdf
5/20/24, 12:03 PM

Email

Re: Request for comments on modified draft amendment 2 to IS 1417:2016 Gold
and Gold alloys Jewellery /Artefacts- Fineness and marking

From
Subject

To

Cc

Email

MTDtcTEN Metallurgical Engineering Department

: bahlatul@yahoo.com
: Re: Request for comments on modified draft

amendment 2 to IS 1417:2016 Gold and Gold alloys
Jewellery /Artefacts- Fineness and marking

: MTDtCTEN Metallurgical Engineering Department

<mtd10@bis.gov.in>, anilkansara@gmail.com

: dd@nmkarel.com, sidhruv@gmail.com,

bhartiyaswarnkarsangh@gmail.com,
skofpatna@gmail.com, mail@cgrmetalloys.com,
Surinder P Singh <singhsp@nplindia.org>, Dinesh
Singh <dineshsingh@nplindia.org>,
murthyrc@rediffmail.com, ss sen <ss.sen@nci.res.in>,
k krishnamoorthy <k.krishnamoorthy@nci.res.in>, Dr.
Ashok Kumar Mohanty <akm@nmlindia.org>, Dr. K. K.
Sahu <kksahu@nmlindia.org>, cerc@cercindia.org,
sitaram dixit <sitaram.dixit@gmail.com>, dr m s
kamath <dr.m.s.kamath@gmail.com>,
ed@gjepcindia.com, bg@bgjewellers.in, jayesh dp
<jayesh.dp@adityabirla.com>, divyang shah
<divyang.shah@adityabirla.com>, adhav@spmcil.com,
bimal dhal <bimal.dhal@spmcil.com>, president iahc
<president.iahc@gmail.com>, secretary iahc
<secretary.iahc@yahoo.in>, idisurat@gmail.com,
paridasm@iitb.ac.in, n khosla <n.khosla@iitb.ac.in>,
bm bhanage <bm.bhanage@ictmumbai.edu.in>,
rvjayaram@gmail.com, jalan@jalanco.com, pankaj
deshmukh <pankaj.deshmukh@mmtcpamp.com>,
ankur goyal <ankur.goyal@mmtcpamp.com>,
nnmeeravale 29 <nnmeeravale.29@rediffmail.com>,
shekhar671@rediffmail.com,
drksriamguru@nmdc.co.in,
chsravankumar@nmdec.co.in, drabmondal@gmail.com,
bhatia aneeta <bhatia.aneeta@gmail.com>,
vijayakumart@titan.co.in, sundart@titan.co.in,
mauk010144@gmail.com, mukhopadhyay bhaskar
<mukhopadhyay.bhaskar@gmail.com>, pr
somasundaram <pr.somasundaram@gold.org>, ajit
mauskar <ajit.mauskar@gold.org>,
surendramehta@ibja.in, chetankumarmehta@ibja.in,
HallMarking Department <hallmarking@bis.org.in>,
nikhil sarwate <nikhil.sarwate@nmdc.co.in>,
rkgarg@nmdc.co.in

Dear Sir,

https://email.gov.in/h/printmessage?id=22264 &tz=Asia/Kolkata&xim=1

Sat, May 18, 2024 07:06 AM
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5/20/24, 12:03 PM Email

| support the suggestion (with god being read as gold and vae being read as value), Edited
version is as folows:

1)
3.9 Gold Coin - A gold coin, under the scope of this standard, is a flat disc of 24KS or 24KF
fine grade gold of any shape and size having no value (delete o) as legal tender and

manufactured only by a refinery and/or a mint having facility to draw a sample/s

as per {delete thepreseribed-method-in-BIS-Standard) IS 1418.

Best Regards

A K Banhl

On Friday, May 17, 2024 at 06:46:03 PM GMT+5:30, anil kansara <anilkansara @ gmail.com> wrote:

Shri Kunal Kmar

Member Secretary MTD 10
Bureau of Indian Standards
New Delhi

Respected Sir

Referring to the following modification suggested by the committee, can we have the
cause re-written as flows:

1)

3.9 God Coin - A god coin, under the scope of this standard, is a flat disc of 24KS or 24KF
fine grade god of any shape and size having no vae or legal tender and manufactured only
by a refinery and/or a mint having facility to draw a sample/s as per the
prescribed method in BIS Standard IS 1418.

The amendment suggested in the email attachment reads as follows:

3.9 Gold Coin — A gold coin, under the scope of this standard, is a flat disc of 24KS or
24KF finegrade gold of any shape and size having no value of legal tender and
manufactured only by mints/refinery.

2)
The subject amendment in the email reads as follows:

3.10 Hallmark — “Hallmark” in relation to precious metal article mean, the Standard Mark,
which

indicates the proportionate content of precious metal in that article as per this Indian
Standard.’

the amendment suggested

3.10 Hallmark — “Hallmark” in relation to precious metal articles means the Standard
Mark, which
indicates the proportionate content of precious metal in that article as per this Indian
Standard.

The amendments suggested are marked in bold letters.

https://email.gov.in/h/printmessage?id=22264 &tz=Asia/Kolkata&xim=1 2/3





5/20/24, 12:03 PM Email

Thank you.

Sincerely,

For AGRM

Anil Kansara

On Fri, May 17, 2024 at 5:46 PM MTDtcTEN Metallurgical Engineering Department

<mtd10@bis.gov.in> wrote:
Dear Sir,

This has reference to 35th meeting of Precious Metals Sectional Committee, MTD 10 held on 29-
02-2024. The minutes have already been approved by the Chairman MTD 10 and circulated to
the members.

As per S| No 3.3 (2) of Item 3 Action Taken Report, the committee decided to circulate the
modified draft amendment 2 to IS 1417:2016 Gold and Gold alloys Jewellery /Artefacts- Fineness
and marking to the committee members for 21 days.

In view of above, the modified draft amendment 2 to IS 1417:2016 is enclosed for your
comments if any, may please be mailed to the undersigned.

Last date for comments is 06-06-2024

Incase no comments are received the amendment shall be sent for Wide Circulation for a period
of 2 months.

Thanking you.

Kunal Kumar

AF- SY/Scientist-D

g Yfeid/ Member Secretary MTD10

V-ﬂ@?ﬁ 3fiAe favm Metallurgical Engineering Department
YR A D a{@f/ Bureau of Indian Standards (BIS)

73 fawfl/New Delhi-110002

U ; 011 2360 8564

WWW.bis.gov.in

https://email.gov.in/h/printmessage?id=22264 &tz=Asia/Kolkata&xim=1 3/3
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FOREWORD	





This Indian Standard (Fourth Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Precious Metals Sectional Committee had been approved by the Metallurgical Engineering Division Council.

This standard was first published in 1962, and later revised in 1981, 2003 and 2014 respectively. The revision has been brought out to bring the standard in the latest style and format of the Indian Standards. 

 In this revision following changes have been made:

a) All amendments issued earlier have been incorporated;



b) Bullion and coin have been defined and included in the scope of the standard and marking clause has been suitably modified;



c) Silver jewellery/artefacts grades of fineness 900 has been deleted and a new grade of fineness 958 has been added, in line with ISO 9202; and



d) In the note to scope it is made clear that all articles of silver are covered under artefacts.



For the purpose of whether a particular requirement of this standard is complied with the final value, observed or calculated, expressing the result of a test or analysis shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision )’. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.



Draft Indian Standard	

SILVER AND SILVER ALLOYS, JEWELLERY/ARTEFACTS — FINENESS AND MARKING — SPECIFICATION

(Fourth Revision)



1 SCOPE 

1.1 This standard specifies the grades of silver/silver alloys based on silver content:

a) Three grades of fine silver used in manufacture of bullion and coins; and



b) Seven grades of silver alloys used in the manufacture of jewellery/artefacts.

1.2 This standard also specifies the requirement for marking of fineness and other details to be marked on tested silver bullion and jewellery/articles.  

NOTE —Artefacts cover medallions, utensils and any article of silver 



[bookmark: 3_TERMINOLOGY]2 REFERENCES

The following standards listed below contain provisions which through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreement based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards listed below:



		IS No.

		Title



		IS 1387 : 1993

		General requirements for the supply of metallurgical materials (second revision)



		IS 2113 : 2014

		Assaying silver in silver and silver alloys ― Methods (third revision)



		IS 15820 : 2009



		General requirements for competence of assaying and hallmarking centres



		IS 16900 : 2021/

ISO 15096 : 2020

		Jewellery and precious metals ― Determination of high purity  silver ― Difference method using ICP-OES (first revision)





3 TERMINOLOGY

For the purpose of this standard, the following definitions shall apply.

3.1 Assaying — The method of accurate determination of silver content of the sample expressed in parts per thousand (‰).

3.2 Bullion — Refined bars of various shapes of fine silver manufactured by mints/refineries.

3.3 Coin —Silver coins of fine silver manufactured by mints/refineries.

3.4 Fine Silver — Silver of fineness 999.9, 999.5 and 999.0.

3.5 Fineness — The ratio between the mass of silver content and total mass expressed in parts per thousand (‰).

3.6. Hallmark — Hallmark means in relation to precious metal article, the Standard Mark, which indicates the proportionate content of precious metal in that article as per the relevant Indian Standard.

3.7 Silver — The metallic element silver, free from any other element.

3.8 Silver Alloy — Silver alloyed with one or more other elements (see Note in 5).

4 SUPPLY OF MATERIAL

General requirements relating to the supply of material are laid down in IS 1387.

5 GRADES

Fine silver and silver alloys shall be classified in accordance with the following grades depending upon their fineness:



		Sl No.

		Grade

		

		Fineness



		(1)

		(2)

		

		(3)



		     i)

		9 999

9 995

999

		Fine silver for bullion and coins





		999.9

999.5

999.0



		     ii)

		999

990

970

958

925

835

800

		Silver alloys for jewellery artefacts

		999.0

990.0

970.0

958.0

925.0

835.0

800.0





		             NOTE — All the above grades of silver and silver alloys shall be free from cadmium and lead.







6 REQUIREMENTS



6.1 Fine silver for bullion and coins and Silver alloys used for manufacture of jewellery/ artefacts shall have the fineness as given in 5 without any negative tolerance.

6.2 Cadmium and lead shall not be present in silver jewellery/artefacts.

NOTE ― In XRF analysis of silver jewellery/artefacts, the value of cadmium and lead below 0.01% may be considered as absent.

6.3 In the manufacture of jewellery/artefacts of grades 925, 958 and 990, the solder of purity 750 silver minimum and for grade of 800, the solder of purity 650 silver minimum free from cadmium and lead shall be used. However, melting purity of articles shall not be less than the purity for which it has been offered for hallmarking as per the grades given in 5.

6.4 Sampling

Unless otherwise specified for the jewellery/ artefacts of the same design and quality, the sample shall be taken from 10 percent of the semi-finished/finished jewellery/artefacts. Any other sampling plan may also be followed subject to the agreement between the contracting parties or as specified by the inspection agency as the case may be. The sampling plan mentioned in IS 15820 may also be referred.

6.4.1 The sampling of bullion and coins shall be done as specified in IS 2113/inspection agency.

6.5 Assaying 

6.5.1 The sample taken as prescribed in 6.4 shall be assayed in accordance with IS 2113. The actual weight of samples, etc, shall however, be as prescribed in respective test methods as detailed in IS 2113.

6.5.2 For determination of fineness of fine silver IS 16900 is preferred method.

6.5.3 Detection of cadmium and lead in silver and silver alloys shall be carried out by X-ray fluorescence (XRF) method 



6.6 Tolerance

No negative tolerance shall be allowed on the silver content of silver bullion, coin, and jewellery artefact sampled and tested as per 6.4 and 6.5 respectively.

7 MARKING

7.1 The silver and silver alloys, jewellery/artefacts shall be hallmarked by laser marking by BIS recognized Assaying and Hallmarking Centre only. The Hallmarked articles shall carry the following markings:

a) BIS Standard Mark with the word SILVER;

b) Grade;

c) Assay centre’s identification mark; and 

d) Jeweller’s mark/manufacturer’s identification mark.

7.2 The silver bullion and silver coins shall be hallmarked by punching or embossing by BIS recognized Refineries/Mints only. The Hallmarked articles shall carry the following markings: 



a) BIS Standard Mark with the word SILVER;

b) Grade; 

c) Name/Identification of the manufacturer; and 

d) Serial number. 

NOTE — In case of coins, serial numbers may be marked on the packaging.



7.3 Hallmarking



The use of Hallmark is governed by the provisions of the Bureau of Indian Standards Act, 2016 and Rules and Regulations made thereunder. The details of conditions under which the license for the use of the Hallmark may be granted to jewelers or jeweler/ artefact manufacturers may be obtained from the Bureau of Indian Standards.



7.3.1 Only linear designs shall be permitted.



7.3.2 Markings shall be legible and durable. Marking shall be visible by a magnifying glass of magnification 10 X.



7.3.3 Markings shall be done on all parts which can be easily removed or replaced.



7.3.4 Silver jewellery/artefacts on which marking should not be applied are as follows:



a) Any silver jewellery/artefact which has not been assayed by BIS recognized Assaying and Hallmarking Centre and does not confirm to the fineness/grade declared;



b) Any silver jewellery/artefact which fails to comply with specified fineness;



c) Any silver jewellery/artefact which is not solid or which is made with hollow centre and then filled with base metal, cement, lac or other substance thereby giving the article a false or added weight or strength; and



d) Silver jewellery/artefact on which it is physically not possible to stamp the marks.
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		A. Basic Details

		

		

		

		



		1.  Name : MAINAK GANTAIT 

		5.  Doc No. / IS : MTD/10/23489 

		

		

		



		2.  Email ID : mainak.gantait@bis.gov.in 

		6.  Technical Commitee : MTD10 

		

		

		



		3.  Contact No. : 9903173407 

		7.  Member Secretary : KUNAL KUMAR 

		

		

		



		4.  Organisation Details : N/A 

		

		

		



		

		

		

		

		



		

		

		

		

		



		B. Comment Detail & Action Logs

		

		

		

		



		

		

		

		

		



		

		

		

		

		



		SNo.

		Clause / Subclause No.

		Paragraph No./Figure No./Table No.

		Type of Comment

		Attachment



		1

		Cl 7.1

		1

		Editorial

		N/A



		Comments/Suggestions along with Justification for the Proposed Change

		A provision for unique identifier of silver jewellery may also be kept as the same may be hallmarked to Hallmarking portal with HUID.



		

		



		

		



		[bookmark: _GoBack]Proposed Change/Modified Wordings

		 The Hallmarked articles shall carry



		

		the following markings:



		

		a) BIS Standard Mark with the word SILVER;



		

		b) Grade;



		

		c) Assay centre’s identification mark; and



		

		d) Jeweller’s mark/manufacturer’s identification mark



		

		 



		

		NOTE:In case a software is developed for marking every jewellery with a unique identifier the components in 7.1(c) and 7.1(d) will be replaced by the unique identification number



		Action Taken
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SILVER AND SILVER ALLOYS, JEWELLERY/ARTEFACTS — FINENESS AND
MARKING — SPECIFICATION
[Fourth Revision of IS 2112]

ICS 39.060

Precious Metals Sectional Committee, MTD 10 Last date of comments
20-07-2024

FOREWORD

This Indian Standard (Fourth Revision) was adopted by the Bureau of Indian Standards, after
the draft finalized by the Precious Metals Sectional Committee had been approved by the
Metallurgical Engineering Division Council.

This standard was first published in 1962, and later revised in 1981, 2003 and 2014
respectively. The revision has been brought out to bring the standard in the latest style and
format of the Indian Standards.

In this revision following changes have been made:

a) All amendments issued earlier have been incorporated;

b) Bullion and coin have been defined and included in the scope of the standard and
marking clause has been suitably modified;

c) Silver jewellery/artefacts grades of fineness 900 has been deleted and a new grade of
fineness 958 has been added, in line with ISO 9202;

d) In the note to scope it is made clear that all articles of silver are covered under artefacts
; and

e) Clause 7.3.4 c¢) has been modified.

For the purpose of whether a particular requirement of this standard is complied with the final
value, observed or calculated, expressing the result of a test or analysis shall be rounded off
in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision )’.
The number of significant places retained in the rounded off value should be the same as that
of the specified value in this standard.
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Draft Indian Standard

SILVER AND SILVER ALLOYS, JEWELLERY/ARTEFACTS —
FINENESS AND MARKING — SPECIFICATION

(Fourth Revision)

1 SCOPE
1.1 This standard specifies the grades of silver/silver alloys based on silver content:

a) Three grades of fine silver used in manufacture of bullion and coins; and

b) Seven grades of silver alloys used in the manufacture of jewellery/artefacts.

1.2 This standard also specifies the requirement for marking of fineness and other details to
be marked on tested silver bullion and jewellery/articles.

NOTE —Artefacts cover medallions, utensils and any article of silver

2 REFERENCES

The following standards listed below contain provisions which through reference in
this text, constitute provisions of this standard. At the time of publication, the editions
indicated were valid. All standards are subject to revision and parties to agreement based
on this standard are encouraged to investigate the possibility of applying the most recent
editions of the standards listed below:

IS No. Title

IS 1387 : 1993 General requirements for the supply of metallurgical materials
(second revision)

IS 2113 : 2014 Assaying silver in silver and silver alloys — Methods (third
revision)

IS 15820 : 2009 General requirements for competence of assaying and
hallmarking centres

IS 16900 : 2021/ Jewellery and precious metals — Determination of high purity

ISO 15096 : 2020 silver — Difference method using ICP-OES (first revision)
3 TERMINOLOGY
For the purpose of this standard, the following definitions shall apply.

3.1 Assaying — The method of accurate determination of silver content of the sample
expressed in parts per thousand (%o).

3.2 Bullion — Refined bars of various shapes of fine silver manufactured by mints/refineries.
3.3 Coin —Silver coins of fine silver manufactured by mints/refineries.

3.4 Fineness — The ratio between the mass of silver content and total mass expressed in parts
per thousand (%o).
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3.5 Hallmark — Hallmark means in relation to precious metal article, the Standard Mark,

which indicates the proportionate content of precious metal in that article as per the relevant
Indian Standard.

3.6 Silver — The metallic element silver, free from any other element.

3.7 Silver Alloy — Silver alloyed with one or more other elements (see Note in 5).
4 SUPPLY OF MATERIAL

General requirements relating to the supply of material are laid down in IS 1387.

5 GRADES

Fine silver and silver alloys shall be classified in accordance with the following grades
depending upon their fineness:

SI No. Grade Fineness
(1) () @)

)} 9999 Fine silver for bullion and 999.9
9 995 } coins { 999.5

999 999.0

i) 999 | Silver alloys for jewellery [ 999.0
990 artefacts 990.0

970 970.0

958 -4 958.0

925 925.0

835 835.0

800 800.0

NOTE — All the above grades of silver and silver alloys shall be free from cadmium and lead.

6 REQUIREMENTS

6.1 Fine silver for bullion and coins and Silver alloys used for manufacture of jewellery/
artefacts shall have the fineness as given in 5 without any negative tolerance.

6.2 Cadmium and lead shall not be present in silver jewellery/artefacts.

NOTE — In XRF analysis of silver jewellery/artefacts, the value of cadmium and lead below 0.01% may
be considered as absent.

6.3 In the manufacture of jewellery/artefacts of grades 925, 958 and 990, the solder of purity
750 silver minimum and for grade of 800, the solder of purity 650 silver minimum free from
cadmium and lead shall be used. However, melting purity of articles shall not be less than the
purity for which it has been offered for hallmarking as per the grades given in 5.

6.4 Sampling
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Unless otherwise specified for the jewellery/ artefacts of the same design and quality, the
sample shall be taken from 10 percent of the semi-finished/finished jewellery/artefacts. Any
other sampling plan may also be followed subject to the agreement between the contracting
parties or as specified by the inspection agency as the case may be. The sampling plan
mentioned in 1S 15820 may also be referred.

6.4.1 The sampling of bullion and coins shall be done as specified in IS 2113/inspection
agency.

6.5 Assaying

6.5.1 The sample taken as prescribed in 6.4 shall be assayed in accordance with 1S 2113. The
actual weight of samples, etc, shall however, be as prescribed in respective test methods as
detailed in IS 2113.

6.5.2 For determination of fineness of fine silver IS 16900 is preferred method.
6.5.3 Detection of cadmium and lead in silver and silver alloys shall be carried out by X-ray
fluorescence (XRF) method

6.6 Tolerance

No negative tolerance shall be allowed on the silver content of silver bullion, coin, and
jewellery artefact sampled and tested as per 6.4 and 6.5 respectively.

7 MARKING

7.1 The silver and silver alloys, jewellery/artefacts shall be hallmarked by laser marking by
BIS recognized Assaying and Hallmarking Centre only. The Hallmarked articles shall carry
the following markings:

a) BIS Standard Mark with the word SILVER,;

b) Grade;

C) Assay centre’s identification mark; and

d) Jeweller’s mark/manufacturer’s identification mark.
7.2 The silver bullion and silver coins shall be hallmarked by punching or embossing by BIS
recognized Refineries/Mints only. The Hallmarked articles shall carry the following markings:

a) BIS Standard Mark with the word SILVER,;

b) Grade;

¢) Name/ldentification of the manufacturer; and

d) Serial number.

NOTE — In case of coins, serial numbers may be marked on the packaging.
7.3 Hallmarking
The use of Hallmark is governed by the provisions of the Bureau of Indian Standards Act,

2016 and Rules and Regulations made thereunder. The details of conditions under which the
license for the use of the Hallmark may be granted to jewelers or jeweler/ artefact
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manufacturers may be obtained from the Bureau of Indian Standards.
7.3.1 Marking should be preferably linear.

7.3.2 Markings shall be legible and durable. Marking shall be visible by a magnifying glass of
magnification 10 X.

7.3.3 Markings shall be done on all parts which can be easily removed or replaced.

7.3.4 Silver jewellery/artefacts on which marking should not be applied are as follows:

a) Any silver jewellery/artefact which has not been assayed by BIS recognized Assaying
and Hallmarking Centre and does not confirm to the fineness/grade declared:;

b) Any silver jewellery/artefact which fails to comply with specified fineness;

c) Any silver jewellery/artefact which is not solid or which is made with hollow centre
and then filled with base metal, cement, lac or other substance thereby giving the
article a false or added weight or strength unless the weight of silver is declared by
the jeweller and marked on the article by the centre.

d) Silver jewellery/artefact on which it is physically not possible to stamp the marks.
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Foreword



This Indian Standard is adopted by BIS, after consultation with stakeholders such as Refinery Associations, Hallmarking Association, Jewellery Associations and Bullion Trade Association in India.



This Indian Standard covers determination of gold content in gold and gold bearing alloys.



Reference should be made to other documents in the standard of the series such as:



IS1417 (Part-II): Marking and fineness specifications



ISO 9202: Fineness of precious metal alloys



AS 2883: Analysis of metals-Procedures for the setting up, calibration and standardization



ASTMB562 Standard



LBMA GD Rules



Spark OES Manual 





The objective of this standard is to provide a instrumental method of determination of gold content in refined gold, bullion gold.



For the purpose of deciding whether a particular requirement of this standard is complied with the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2: 1960 ‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off value should be the same as that of specified value in the standard
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Determination of GOLD content in Refined Gold and Gold alloys by Difference method using SPARK-OES







1 Scope

This Standard specifies an analytical procedure for the determination of gold content in Refined Gold bullion and gold alloys, with a nominal content of each precious metal by measuring specific elements. (See Tables A.1 )

This Standard specifies a method intended to be used, as the recommended method for the determination of fineness in Refined Gold Bullion and its alloys covered by IS 1417:2016(Part-II)





2 Normativereferences

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.

IS1417- Marking specifications

ISO 9202: Fineness of precious metal alloys

AS 2883: Analysis of metals-Procedures for the setting up, calibration and standardization

LBMS GD rules

ASTM B562







3 Principle

The samples of the precious metal (bullion  &/or alloy) are milled for having smooth shiny surface free from any curvatures and porosity  and the impurities are determined by SPARK-OES, and the precious metals content is obtained by subtraction of the total content of impurities in the sample from 1 000 ‰.





4 Sampling

The sampling procedure shall be performed in accordance with ISO 11596, ASTM B562 or mutually decided between laboratory and customer.



5 Reagents



5.1 [bookmark: 6_Apparatus][bookmark: 7_Procedure][bookmark: 7.1_Sample_solution][bookmark: 7.2_Calibration_solutions][bookmark: 7.3_Measurement][bookmark: _bookmark8][bookmark: _bookmark9]Referencematerials: Gold Standards of different fineness   minimumpurityinasuitableform. The content of each impurity shall bespecified.



6 Apparatus



6.1 Customary laboratory apparatus.



6.2 SPARK OES,with



· an excitation source suitable for producing electromagnetic radiation from the elements of the sample;

· an optical system to isolate specific wavelengths of the emitted   radiation ;

· a detection and measurement system to record the intensities of the isolated  radiation; and

· a computer system and software to control the instrument and to collect and process  data 

For preferably used wavelength, see AnnexA



6.3 Milling machine, with a suitable vice and cutting tools, capable of generating a mirror finish surface with no waviness, burrs, ridges or porosity.



6.4 EXCITATION SOURCE

An electrical device for producing arc or spark discharges between a counter electrode and a sample.



6.5 SPARK STAND



6.5.1 General

The spark stand incorporates a Petrey table with a clamp to retain the sample, an inert gas filled excitation chamber and a counter electrode holder. The sample should be in rectangular or round shape which can completely cover the 15mm diameter hole of the Spark Stand. The Petrey table provides a means for mounting a sample with a machined flat surface so that a seal is formed to exclude atmospheric oxygen from the excitation chamber. Depending upon its design, the Petrey table may require water cooling.



6.5.2 Counter electrode



This is either a shaped solid rod (usually tungsten) or a tungsten wire. A gauge is provided to

position the tip of the counter electrode at a specified distance (the analytical gap) from the

surface of the prepared, machined sample.





6.6 ARGON GAS FLOW SYSTEM



             Argon may be delivered from either a liquefied gas vessel or from compressed gas cylinders

             to the spark stand. A flow of argon gas shall be provided to the instrument at all time prevent

             the ingress of air to the excitation chamber.

             Recommended maximum impurity levels of argon gas are as follows:

               (a)        Oxygen   ...................................................     2 ppm.

               (b)	Nitrogen  ................................. ................   0.5 ppm.

               (c)	Moisture  ...................................................  3 ppm.

               (d)	Carbon dioxide + hydrocarbons.......  5 ppm.

               For some applications argon with 2% hydrogen may be used. Always check the purity

               Certificate provided along with Argon gas.





7OPTICAL SYSTEM



The optical system comprises one or more spectrometers and associated ancillary optics. A

spectrometer consists of a primary or entrance slit, a dispersion device and one or more

             secondary or exit slits. Alternatively, spectrometers using solid state detectors do not require

exit slits.



             Ancillary optics may include-

            (a)	A lens, mirror or fiber optic to focus source radiation onto the primary slit;

            (b)	Beam splitters;

            (c)	Filters; and

            (d)	Mirrors or refractor plates between the secondary slit and detector.



            Instruments utilizing radiation in the ultraviolet region have an optical system which is

            maintained under vacuum or filled with an inert gas. The section of the optical path between

            the spark chamber and the lens is flushed with   argon.





6.8DETECTION AND MEASUREMENT SYSTEM



Isolated radiation which passes through the secondary slit(s) is detected by photomultiplier

 tube(s)located behind the slit(s) or passes directly to a solid state detector. The detector

             converts radiant energy into an electrical signal which is measured during the  exposure

             period . The magnitude of the signal is proportional to the intensity of the radiation. This

 measurement is then converted toconcentration by comparison with a calibration curve

 prepared by measuring appropriatereference materials using the same conditions.





6.9	DATA PROCESSING AND COMPUTER CONTROL



               Optical emission spectrometers incorporate a computer or microprocessor to enable

               analog­ to-digital conversion of electrical signals, control of spectrometer operations,

               calculations, and data transfer and storage. Recommended options for computer operation

               include the following:



(a) Storage of analytical programs which enables selection and control of instrument parameters such as source conditions, integration time, selected wavelengths and photomultiplier tube gain.

(b) Spectrometer operation programs which prompt the operator and perform all calculations for the calibration, standardization and analysis procedures, (refer to Clauses 8) including interference corrections and performance statistics.

(c) Data storage, transmission to remote devices and verification of these operations.

(d) Spectrometer testing programs which prompt the operator and perform all calculations for alignment and instrument  performance  tests  (refer  to  Sections  3 and 4), and storage of test  data for  future  comparison.

(e) Spectrometer diagnostic programs to assist in fault finding







6.10ACCESSORY   EQUIPMENT



The equipment may include the following:



(a) Mechanical fume extractors or suitable extraction system

(b) Air conditioning or environment control.

(c) Voltage stabilizers, to minimize power surges.

(d) Gas purifier.







7 [bookmark: _bookmark10]Procedure

WARNING — Suitable health and safety procedures should be followed.



7.1 [bookmark: _bookmark11]Sample Preparation

For each sample to be analyzed, upper surface must be machine-milled to make it smooth shiny flat surface free from porosity, machining marks, waviness, etc.

Mill gentlyuntilcomplete removal of upper layer ofthesample at least 0.5 microns. Ensure clean shiny surface free from porosity. Don’t touch the milled surface. Put it directly on sample stand of Spark OES.  

[bookmark: _bookmark12]

7.2 [bookmark: _bookmark13]Measurement

Set up the instrument in accordance with the manufacturer’s instructions and choose appropriate background correction positions by selecting appropriate applicable program of gold. Prior to carrying out the performance tests ensure that the instrument is in optimum operating conditions by-

(a)	completing maintenance procedures in accordance with manufacturer 's instructions;

(b)	allowing the instrument  to stabilize; and

(c)	profiling the instrument, following the recommendations of the instruments manufacturer. For profiling , manufacturer supplied Standard should be used.

Ensure about the correct program according to element of analysis. Ensure about the spark stand, spark clamp is at position and the electrode is clean and free from carbon of previous test.Measure the appropriate applicable control standard, evaluate the results to know performance of Spark OES for the selected program.

If control standard results are within set acceptable limits, then measure the milled ingot sample on Spark OES. 

The result shall be displayed with decimal places to provide an accurate reading of concentrations at the detection limits of the relevant elements. In case of fineness of Au, the result should be in minimum three decimal and for base metal it can be minimum one decimal.







8 [bookmark: 8_Calculation_and_expression_of_the_test][bookmark: 8.1_Calibration_curves][bookmark: 8.2_Calculation][bookmark: 8.3_Repeatability][bookmark: 9_Test_report][bookmark: _bookmark14]Calibration, Standardization &Calculation and expression of the testresults





8.1 [bookmark: _bookmark15]Calibrationcurves



Preliminary calibration curves should be derived for each element in a spectrometer programme by relating intensity measurements to the concentrations of an element in reference materials or calibration standards.

Internal standard lines are commonly used in order to achieve improved precision and accuracy, e.g. relatively insensitive lines of the major matrix element.

A number of calibration standards shall be used to define the calibration curve over the specified concentration range. Number of calibration standrads depends on the total number of base elements and the detection range specified by use.In general, the chemical and metallurgical composition of calibration standards and test samples should be similar. The resultant intensity measurements shall be used to establish calibration curves. This function is normally performed by the instrument computer.

Confirm the validity of the calibration by analyzing at least one certified reference material with a composition with in the calibration range for all elements.

If the results on the   reference   material   are unacceptable, then a standardization shall be performed afresh and this procedure shall be repeated. If the results are still unacceptable, corrective action on the instrument or a new calibration shall be instigated.



8.2 [bookmark: _bookmark16]Standardization



Standardization is also known as 'normalization', ' drift correction'. or 'recalibration'. The measured intensities obtained from spectrometer channels for a specific set of conditions vary with time. To compensate for this variation and to ensure that the intensities being referred to the stored calibration are valid for that calibration, it is necessary to adjust the currently measured intensities for each channel.



  Standardization is performed by referring intensities obtained currently on normalization

   standards to intensities obtained on the same standards at the time of initial calibration.



   The frequency of standardization will depend on the stability of the instrument and the

   required precision of the determination, hence should be determined by each individual laboratory.



   The need for standardization can be determined by analyzing a known homogeneous reference

   sample and assessing the results obtained.



   As a guide for instruments in regular use, a reference sample should be analyzed and the

   results checked for each element, at least once every four hours.



  If maintenance has been performed on the instrument, then the reference sample shall be

  analyzed and the instrument standardized, if necessary. 



  If repeated standardizations fail to give satisfactory results for the reference sample,

  instrument performance should be checked in accordance with Clause 8.1; ultimately, a new

  calibration may need to be carried out



  NOTE: The stability of an instrument may depend on such short term factors as ambient

temperature, electronic stability or change in source performance, or on long term effects such

 as change in optical alignment or gradual component deterioration. Follow the guidelines and specification

suggested by manufacturer for environmental conditions. Follow the specifications for room temperature

and humidity.



8.3 Calculation

By means of the calibration curves, convert the net intensity values into concentration values and software calculate the mass portion of each relevant element.

The detection limit is defined as three standard deviations of the concentration of each individual element measured in the calibration sample.

The specific precious metal fineness, Wsp, in parts per thousand, is thus calculated using Formula (1).

                                Wsp1000Wi1000

Where

∑Wi   is the sum of the mass portion of each element found above its detection limit.



8.4 Repeatability

Theresultsofduplicatedeterminationsshallnotdeviatemorethan0, 15‰ofthepreciousmetalfineness in 995 to 9995 and 0.05 in case of > 9995. If the variation is greater than this, the entire process shall be repeated.



9 Testreport

The test report shall include at least the following information:

a) identification of the sample including source, date of receipt, and form ofsample;

b) samplingprocedure;

c) the method used by reference to this International Standard, i.e. IS1417

d) precious metals content of the sample, in parts per thousand (‰) by mass, as single values and mean values, with the result reported with four significant figures;

e) if relevant, any deviations from the method specified in this International Standard; 

f) any unusual features observed during the  determination;

g) date of test;

h) identification of the laboratory carrying out this analysis;

i) signature of the laboratory manager and operator.
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[bookmark: Annex_A_(normative)__Wavelengths][bookmark: _bookmark17]Annex A

(Normative)

Wavelengths



[bookmark: _bookmark18]Other wavelengths than those specified in Tables A.1 may be used. In all cases, attention shall be paid to spectral interferences. These tables are not exhaustive. If other elements are present, they shall be analyzed.





Table A.1 — Gold



		Element

		Wavelength

nm

		Alternative

nm

		Element

		Wavelength

nm

		[bookmark: _bookmark20]Alternative

nm



		Ag

		325,792

		241,318

		Ni

		352,454

		—



		Aua

		264,149

		268,763

		Pb

		405,782

		—



		Al

		396,153

		—

		   Mg	

		285,213

		—



		As

		    234,984

		—

		In

		451,132

		—



		Bi

		306,772

		—

		Se

		196,090

		—



		Cr

		425,435

		—

		Sb

		206,833

		—



		Ca

		422,673

		—

		Pd

		340,458

		—



		Cd

		228,802

		226,502

		Pt

		265,945

		—



		Co

		345,351

		238,892

		Rh

		343,489

		—



		Cu

		324,754

		510,554

		Ru

		349,894

		—



		Fe

		371,994

		—

		Sn

		175,790

		—



		Ir

		351,365

		—

		Te

		214,275

		—



		Mn

		403,449

		—

		Zn

		213,856

		—



		Suggested matrix line 
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Email https://email.gov.in/h/printmessage?id=5060&tz=Asia/...

Email MTDtcTEN Metallurgical Engineering Department

Action taken on the agenda point of the 29th meeting of the MTD10 standards

committee
From : secretary@agrm.in Fri, Oct 30, 2020 03:25 PM
Subject : Action taken on the agenda point of the 29th meeting 22 attachments

of the MTD10 standards committee

To : MTDtcTEN Metallurgical Engineering Department
<mtd10@bis.gov.in>

To 30.10.2020

The Member Secretary — MTD 10
(Shri. Akshay Kaushik)

Bureau of Indian Standards

New Delhi

Sub: Action taken on the agenda point of the 29th meeting of the MTD10 standards
committee

Sir,
As decided in the above meeting, we are sending you the following documents

1- Validation data for XRF method
Kindly go through the data and please confirm whether the proposed impurities /
elements we have mentioned are OK to support the impending XRF standard

XRF machines can qualitatively detect the presence of iridium, ruthenium etc, but
quantification of the iridium and ruthenium contained in a sample, through an interlab
comparison will be erroneous because these elements are not uniformly spread over
the sample . XRF machine can be mandated to detect only the presence of these
elements , and not is quantification in a sample

There is no solution for this problem . Iridium ,ruthenium adulteration is not happening
abroad and we cannot look at international standards for any guidance in this matter

Such being the case, iridium and ruthenium may be taken out of the impurities
guantification chart , and they may be added to the chart for detection purposes alone

2- Validation data for spark oes method

Here also we have listed the impurities to be detected based on international practices
and available LBMA reference gold for spark oes , which are the only feasible inputs
available at present.

Arguments may come forward that in India we are having more impurities in gold ,
which are to be detected by spark oes machine.

The answer is : let us start with the international practices and elements available for
validation, based on available CRMs for spark oes machine.
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Email https://email.gov.in/h/printmessage?id=5060&tz=Asia/...

Once we have a standard for spark oes in place, there will be further research and
motivation to detect more trace elements , and to develop new CRMs for that purpose..

Hope the information furnished is sufficient for your purposes
Yours faithfully,

James Jose

Secretary

Association of Gold Refineries and Mints

Email - secretary@agm.in

== MTD10- Spark Validation Draft.docx
608 KB

== MTD10- XRF Validation Draft.docx
610 KB
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Method Validation for SPARK OES Method

After the development of an analytical procedure, it is must important to assure that the procedure will
consistently produce the intended and precise result with high degree of accuracy. The method should
give a specific result that may not be affected by external matters. This creates a requirement to
validate the analytical procedures. The validation procedures consist of some characteristics parameters
that makes the method acceptable with addition of statistical tools.

The main objective of the validation is to demonstrate that the analytical method is suitable for its
intended purpose, is accurate, specific and precise over the specified range that an analyte will be
analyzed.

Analytical Method Validation is to be performed for new analysis methods or for current methods when
any changes are made to the procedure.

As per 1S017025:2017 7.2.2The laboratory shall validate non-standard methods, laboratory-developed
methods and standard methods used outside their intended scope or otherwise modified. The
validation shall be as extensive as is necessary to meet the needs of the given application or field of
application.

The techniques used for method validation can be one of, or a combination of, the following:
a) calibration or evaluation of bias and precision using reference standards or reference materials;
b) systematic assessment of the factors influencing the result;

c) testing method robustness through variation of controlled parameters, such as incubator
temperature, volume dispensed;

d) comparison of results achieved with other validated methods;
e) interlaboratory comparisons;

f) evaluation of measurement uncertainty of the results based on an understanding of the theoretical
principles of the method and practical experience of the performance of the sampling or test method

Typical validation characteristics which should be considered are listed below:

Accuracy
Precision
Specificity
Detection Limit
Quantitation Limit
Linearity

Range
Robustness





Type of Analytical Procedures

Characteristics Identification Impurities Quantitative Tests
Quantitative Limit
Accuracy Not evaluated evaluated Not evaluated Evaluated
Precision
Specificity

Detection Limit

Quantitation Limit

Linearity

Range

METHODS AND TERMINOLOGY
Accuracy: The accuracy of an analytical method is the closeness of the test results obtained by that

method to the true value.This is sometimes termed trueness. It is recommended that accuracy should
be determined using a minimum of nine determinations over a minimum of the three concentration
levels, covering the specified range (3concentrations/3 replicates each of total analytical procedures).

It is measured as the percent of analyte recovered by assay. The recovery can be determined by the
equation:

Recovery = Analytical Result x 100%
True Value

The recovery should be in the range of Control limit.

calculating the Upper Control Limit (UCL) and Lower Control Limit (LCL). The method involves the

moving range, which is defined as the absolute difference between two consecutive measurements(Xi -

X i-1). These moving rangeare averaged (MR) and used in the followingformulae:

- MR - MR
UCL=x+3"— o ICL=x-3—

5 -]

Where, Xiis the individual analytical result, X is the sample mean, and d2 is a constant commonly used

for this type of chart and is based on the number of observations associated with the moving range
calculation.

Where n = 2 (two consecutive measurements), as here, d2: 1.128

Precision: The precision of the analytical method describes the closeness of repeated individual
measures of analyte. [6] The precision of an analytical procedure is usually expressed as the standard
deviation or relative standard deviation (coefficient of variation) of a series of measurements. It is
indicated by Relative Standard Deviation, RSD, which is determined by the equation:





100

x n—1

RSD(%) =

Where Xi is an individual measurement in a set of n measurement and x is the arithmetic mean of the
set. Generally, the RSD should not be more than 2%.

Repeatability: Repeatability refers to the use of the analytical procedure within a laboratory over a short
period of time using the same analyst with the same equipment. Repeatability should be assessed using
a minimum of nine determinations covering the specified range for the procedure (i.e., three
concentrations and three replicates of each concentration or using a minimum of six determinations at
100% of the test concentration).

Reproducibility: Reproducibility expresses the precision between laboratories (collaborative studies,
usually applied to standardisation of methodology). Reproducibility is usually demonstrated by means of
an inter-laboratory trial.

Intermediate Precision: Intermediate precision is the results from within lab variations due to random
events such as different days, different analyse, different equipment, etc. The standard deviation,
relative standard deviation (coefficient of variation) and confidence interval should be reported for each
type of precision investigated.

Linearity: Linearity is the ability of the method to elicit test results that are directly, or by a welldefined
mathematical transformation, proportional to analyte concentration within a given range. It should be
established initially by visual examination of a plot of signals as a function of analyte concentration of
content. If there appears to be a linear relationship, test results should be established by appropriate
statistical methods. Data from the regression line provide mathematical estimates of the degree of
linearity. The correlation coefficient, y-intercept, and the slope of the regression line should be
submitted.

DETECTION LIMIT AND QUANTIFICATION LIMIT: The Detection Limit is defined as the lowest
concentration of an analyte in a sample that can be detected, not quantified. The Quantlfication Limit is
the lowest concentration of an analyte in a sample that can be determined with acceptable precision
and accuracy under the stated operational conditions of the analytical procedures. Some of the
approaches to determine the Detection Limit and Quantifiation Limit are:

a) Signal to Noise This approach can only be applied to analytical procedures that exhibit baseline
noise. Determination of the signal-to-noise ratio is performed by comparing measured signals
from samples with known low concentrations of analyte with those of blank samples and
establishing the minimum concentration at which the analyte can be reliably detected for the





b)

determination of Detection Limit and reliably quantified for the determination of Quantification
Limit. A signal-to-noise ratio between 3 or 2:1 is generally considered acceptable for estimating
the detection limit and A typical signal-to-noise ratio is 10:1 is considered for establishing the
guantitation limit.
Standard Deviation of the response and the Slope.
The Detection Limit may be expressed as:

DL=3.36/s
The Quantitation Limit may be expressed as:
QL=106/s
Where, 6 is standard deviation of the response and is slope of the linearity curve.
The method used for determining the detectionlimit and the quantification limit should be
presented. If DL and QL are determined basedon visual evaluation or based on signal to noise
ratio, the presentation of the relevant chromatograms is considered acceptable for justification.

Range: The range of an analytical procedure is the interval between the upper and lower levels
of analyte (including these levels) that have been demonstrated to be determined with a
suitable level of precision, accuracy, and linearity using the procedure as written. The range is
normally expressed in the same units as test results (e.g.,percent) obtained by the analytical
procedure.

Robustness: The robustness of an analytical procedure is a measure of its capacity to remain
unaffected by small but deliberate variations in procedural parameters listed in the procedure
documentation and provides and indication of its suitability during normal usage. Robustness
may be determined during development of the analytical procedure.

If measurements are susceptible to variations in analytical conditions, the analytical conditions
should be suitably controlled or a precautionary statement should be included in the procedure.
One consequence of the evaluation of robustness should be that a series of system suitability
parameters (e.g., resolution test) is established to ensure that the validity of the

analytical procedure is maintained whenever used.

CONCLUSION

Method Validation is an important analytical tool to ensure the accuracy and specificity of the
analytical procedure. The validation of analytical methods not only requires the performance of
characteristics parameter but also the statistical treatments of the analytical data. The
acceptance of the variation of the analytical data is determined by these treatments.

For SPARK OES method we are using combination of these 3 methods:

1. Calibration or evaluation of bias and precision using reference standards or reference
materials; - In this we will use CRM provided by LBMA for the evaluation of precsion.

2. Comparison of results achieved with other validated methods; - Here we will compare the
results with fire assay method’s results for selective range of samples of Gold for 995 PPT,
999 PPT and 999.9 PPT. Also will use the ICP analysis methods results for comparision.





3. Interlaboratory comparisons; - Presently 3 refiners are having this Spark OES intrumentation
with them. We will share samples for round robin analysis in between these 3 labs for
995,999 and 999.9 PPT.

Range of Gold fineness covered :
99.5 PPT
999.0 PPT

999.9 PPT and above

Sample size:

15mm dia and weight — Min 10 gm of the sample for interlab analysis . Same sample can be used for ICP
analysis as well as FA.

Proposed Impurities in Gold and the range in ppm :

1 GOLD Bullion & Gold | Impurities in Gold Spark OES method
alloys Sample

Ag 1-4550ppm
Al 1-35ppm
As 1-50ppm
Bi 1-32ppm
Ca 1-31ppm
Cr 1-30ppm
Cu 1-330ppm
Fe 1-33ppm
Mg 1-11ppm
Mn 1-30ppm
Ni 1-32ppm
Pb 1-32ppm
Pd 1-31ppm
Pt 1-33ppm
Rh 1-42ppm
Sb 1-38ppm
Si 1-32ppm
Sn 1-32ppm
Te 1-44ppm
Zn 1-34ppm
S 1-41ppm











Method Validation for XRF Method

After the development of an analytical procedure, it is must important to assure that the procedure will
consistently produce the intended and precise result with high degree of accuracy. The method should
give a specific result that may not be affected by external matters. This creates a requirement to
validate the analytical procedures. The validation procedures consist of some characteristics parameters
that makes the method acceptable with addition of statistical tools.

The main objective of the validation is to demonstrate that the analytical method is suitable for its
intended purpose, is accurate, specific and precise over the specified range that an analyte will be
analyzed.

Analytical Method Validation is to be performed for new analysis methods or for current methods when
any changes are made to the procedure.

As per 1S017025:2017 7.2.2The laboratory shall validate non-standard methods, laboratory-developed
methods and standard methods used outside their intended scope or otherwise modified. The
validation shall be as extensive as is necessary to meet the needs of the given application or field of
application.

The techniques used for method validation can be one of, or a combination of, the following:
a) calibration or evaluation of bias and precision using reference standards or reference materials;
b) systematic assessment of the factors influencing the result;

c) testing method robustness through variation of controlled parameters, such as incubator
temperature, volume dispensed;

d) comparison of results achieved with other validated methods;
e) interlaboratory comparisons;

f) evaluation of measurement uncertainty of the results based on an understanding of the theoretical
principles of the method and practical experience of the performance of the sampling or test method

Typical validation characteristics which should be considered are listed below:

Accuracy
Precision
Specificity
Detection Limit
Quantitation Limit
Linearity

Range
Robustness





Type of Analytical Procedures

Characteristics Identification Impurities Quantitative Tests
Quantitative Limit
Accuracy Not evaluated evaluated Not evaluated Evaluated
Precision
Specificity

Detection Limit

Quantitation Limit

Linearity

Range

METHODS AND TERMINOLOGY
Accuracy: The accuracy of an analytical method is the closeness of the test results obtained by that

method to the true value.This is sometimes termed trueness. It is recommended that accuracy should
be determined using a minimum of nine determinations over a minimum of the three concentration
levels, covering the specified range (3concentrations/3 replicates each of total analytical procedures).

It is measured as the percent of analyte recovered by assay. The recovery can be determined by the
equation:

Recovery = Analytical Result x 100%
True Value

The recovery should be in the range of Control limit.

calculating the Upper Control Limit (UCL) and Lower Control Limit (LCL). The method involves the

moving range, which is defined as the absolute difference between two consecutive measurements(Xi -

X i-1). These moving rangeare averaged (MR) and used in the followingformulae:

- MR - MR
UCL=x+3— o ICL=x-3—

Where, Xiis the individual analytical result, X is the sample mean, and d2 is a constant commonly used

for this type of chart and is based on the number of observations associated with the moving range
calculation.

Where n = 2 (two consecutive measurements), as here, d2: 1.128

Precision: The precision of the analytical method describes the closeness of repeated individual
measures of analyte. [6] The precision of an analytical procedure is usually expressed as the standard
deviation or relative standard deviation (coefficient of variation) of a series of measurements. It is
indicated by Relative Standard Deviation, RSD, which is determined by the equation:





Where Xi is an individual measurement in a set of n measurement and x is the arithmetic mean of the
set. Generally, the RSD should not be more than 2%.

Repeatability: Repeatability refers to the use of the analytical procedure within a laboratory over a short
period of time using the same analyst with the same equipment. Repeatability should be assessed using
a minimum of nine determinations covering the specified range for the procedure (i.e., three
concentrations and three replicates of each concentration or using a minimum of six determinations at
100% of the test concentration).

Reproducibility: Reproducibility expresses the precision between laboratories (collaborative studies,
usually applied to standardisation of methodology). Reproducibility is usually demonstrated by means of
an inter-laboratory trial.

Intermediate Precision: Intermediate precision is the results from within lab variations due to random
events such as different days, different analysts, different equipment, etc. The standard deviation,
relative standard deviation (coefficient of variation) and confidence interval should be reported for each
type of precision investigated.

Linearity: Linearity is the ability of the method to elicit test results that are directly, or by a welldefined
mathematical transformation, proportional to analyte concentration within a given range. It should be
established initially by visual examination of a plot of signals as a function of analyte concentration of
content. If there appears to be a linear relationship, test results should be established by appropriate
statistical methods. Data from the regression line provide mathematical estimates of the degree of
linearity. The correlation coefficient, y-intercept, and the slope of the regression line should be
submitted.

DETECTION LIMIT AND QUANTITATION LIMIT: The Detection Limit is defined as the lowest concentration
of an analyte in a sample that can be detected, not quantified. The Quantification Limit is the lowest
concentration of an analyte in a sample that can be determined with acceptable precision and accuracy
under the stated operational conditions of the analytical procedures. Some of the approaches to
determine the Detection Limit and Quantitation Limit are:

a) Signal to Noise This approach can only be applied to analytical procedures that exhibit baseline
noise. Determination of the signal-to-noise ratio is performed by comparing measured signals
from samples with known low concentrations of analyte with those of blank samples and
establishing the minimum concentration at which the analyte can be reliably detected for the





b)

determination of Detection Limit and reliably quantified for the determination of Quantification
Limit. A signal-to-noise ratio between 3 or 2:1 is generally considered acceptable for estimating
the detection limit and A typical signal-to-noise ratio is 10:1 is considered for establishing the
guantitation limit.
Standard Deviation of the response and the Slope.
The Detection Limit may be expressed as:

DL=3.36/s
The Quantitation Limit may be expressed as:
QL=106/s
Where, © is standard deviation of the response and s is slope of the linearity curve.
The method used for determining the detectionlimit and the quantification limit should be
presented. If DL and QL are determined basedon visual evaluation or based on signal to noise
ratio, the presentation of the relevant chromatograms is considered acceptable for justification.

Range: The range of an analytical procedure is the interval between the upper and lower levels
of analyte (including these levels) that have been demonstrated to be determined with a
suitable level of precision, accuracy, and linearity using the procedure as written. The range is
normally expressed in the same units as test results (e.g.,percent) obtained by the analytical
procedure.

Robustness: The robustness of an analytical procedure is a measure of its capacity to remain
unaffected by small but deliberate variations in procedural parameters listed in the procedure
documentation and provides and indication of its suitability during normal usage. Robustness
may be determined during development of the analytical procedure.

If measurements are susceptible to variations in analytical conditions, the analytical conditions
should be suitably controlled or a precautionary statement should be included in the procedure.
One consequence of the evaluation of robustness should be that a series of system suitability
parameters (e.g., resolution test) is established to ensure that the validity of the

analytical procedure is maintained whenever used.

CONCLUSION

Method Validation is an important analytical tool to ensure the accuracy and specificity of the
analytical procedure. The validation of analytical methods not only requires the performance of
characteristics parameter but also the statistical treatments of the analytical data. The
acceptance of the variation of the analytical data is determined by these treatments.

For XRF method we are using combination of these 3 methods:

1. Calibration or evaluation of bias and precision using reference standards or reference
materials; - In this we will use Reference Material prevalidated.

2. Comparison of results achieved with other validated methods; - Here we will compare the
results with fire assay method’s results for selective range of samples of Gold for 585 PPT,
750 PPT and 916 PPT and 990 and above .Also will use the ICP analysis method results for
comparision.





3. Interlaboratory comparisons; -

a) Toinclude 5 refineries and 5 HMCs,

b) List of the elements/impurities to be analysed is in attached table.

c) How to address iridium, ruthenium analysis in the ILC — in this case selective range of say
0.5% can be added and same sample can be analysed in at least 5 HMC XRF machines.
Though it will not be homogenious but still we can have qualitative as well quantitative
data for comparision.

d) size of the sample — for Gold samples, 500 mg sample is sufficient. For Ir/Ru sample size
should be minimum 1gm. Both the samples are to be in sheet or button form.

e) permitted range of tolerance 0.5% .- Primarily seems ok, but we should propose this
basis on the data of ILC only.

Range of Gold fineness covered :
585 PPT
750 PPT
916 PPT

990 PPTand above

Proposed Impurities in Gold and the range in ppm :






Fe 0.01- 30
In 0.01-2

Mn 001-15
Pb 0.01-5

Ni 0.01-41
Sb 0.01-0.1
Sn 0.01 17
Te 0.01-0.1
W 0.01-5

Zn 0.01-10
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Foreword

ISO (the International Organization for Standardization) isa 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 1S0O, 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
patentrights.ISO 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 ISOlist 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 of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information aboutISO's adherencetothe World
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 174, Jewellery and precious metals.
The document gives guidelines on the

— instrumentation;

— number and composition of calibration standards needed for calibration;

— composition of reference material needed to verify the calibration;

— number of measurementand replicates on the sample whose finenessis tobe verified

— uncertainty calculation; and

— interpretation of the results.

Any feedbackor questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

Type text.
Identification of patent holders: the following text shall be included if patent rights have been identified.

The International Organization for Standardization (ISO) draws attention to the fact thatitis claimed that
compliance with this document may involve the use ofa patent.

[SO takes no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured ISO that he/she is willing to negotiate licences under
reasonable and non-discriminatory terms and conditions with applicants throughout the world. In this
respect, the statement of the holder of this patent right is registered with ISO. Information may be
obtained from the patent databaseavailable at www.iso.org/patents.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patentrights other than those in the patent database. ISO shall not be heldresponsible for identifying any
or all such patentrights.
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Jewellery and precious metals — Determination of high purity
gold, silver, platinum and palladium — Difference method using
SPARK-OES

1 Scope

This document specifies an analytical procedure for the determination of gold, silver, platinum and
palladium with a nominal content of and above 999 %o (parts per thousand), using an optical emission
spectrometer with excitation by sparkdischarge (SPARK-OES)

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

[SO 11596, Jewellery and precious metals —Sampling of precious metals and precious metal alloys

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— IS0 Online browsing platform: available at https://www.iso.org/obp
— IECElectropedia: available at https://www.electropedia.org/

3.1

SPARK-OES

optical emission spectrometer with excitation by sparkdischarge, suitable for the quantification of trace
elementsin asolid metallicsample

3.2
Spot
target area on the sample where the sparkstrikes the surface and creates aburn mark

3.3

Reference material (RM)

material with appropriate homogeneity whose exact composition is known and which can be used to
calibrate or validate the SPARK-OES (3.1) spectrometer.

34

Certified reference material (CRM)

reference material (3.3) with a statement of metrological traceability for one of more of its property
values.

3.5

Calibration standard

material with appropriate homogeneity whose exact composition is known and which can be used to
calibrate the SPARK-OES (3.1) spectrometer.
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3.6
Quality control sample

sample with appropriate homogeneity containing most or all impurities to be measured, used to detect
drift of the SPARK-OES (3.1) spectrometer

3.7
Recalibration standard or Setting Up sample (SUS)
material used torecalibratethe SPARK-OES (3.1) spectrometer

Note 1 to entry: Itis not necessary to know to have a reference value for the concentration of each
impurity, but a material with appropriatehomogeneity isneeded.

4 Principle

The sample is prepared to obtain a flat surface. The impurities are determined by SPARK-OES, and the
precious metal content is obtained by subtraction of the total content of impurities in the sample from
1 000 %o.

Application of an electrical discharge between the sample and an inert counter-electrode generates a
radiation whose wavelengths are characteristic of each element. The intensity of each wavelength is
compared to calibration curves obtained from calibration standards, which allows to determine the
concentration of each impurity in the sample.

Calibration standards (3.5), quality control samples (3.6) and recalibration standards (3.7) are specific
for each of the four matrixes (high purity gold, silver, platinum & palladium).

5 Reagents and equipment

5.1 Reagents
5.1.1 Argongas,witha minimum purity 099.998 %

5.2 Equipment

5.2.1 SPARK-OES, spectrometer with sparkexcitation suitable for the measurement of the intensity of
optical radiation emitted at specific wavelengths; The spectrometer should have a detection limit
around 1 mg/kg for each quantified impurity.

5.2.2 HydraulicPress, with a strength of 40T.

5.2.3 Milling or turning machine for the sample surface preparation.

6 Sampling

6.1 General
The sampling procedure shall be performedin accordance with ISO 11596.

The samples to be analysed may be in the form of disk or some other shape sufficiently massive to
prevent, once flattened,undueheating during analysis and to cover entirely the hole of the analysis table.

7 Procedure
WARNING — Suitable health and safety procedures should be followed.
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7.1 Surface Preparation

To avoid variation of results due tothe influence of surface finish, the same surface preparation shall be
applied for all calibration standards(3.5), quality control samples (3.6), recalibration standards (3.7) and
test samples.

The surface of the standard or sample shall be prepared by pressing the material with a hydraulic press
(5.2.2) if needed, followed by milling or turning (5.2.3) to a finish that is sufficiently flat and smooth in
order to tighten the sample chamber. Once the surface has been prepared, any contamination shall be
avoided (for example fingerprints). The standard or sample shall be reasonably free from contaminants,
pores, cracks, inclusions and shrinkage cavities which might otherwise affect analytical results.

7.2 Standard and sample measurement

To avoid cross-contamination between different matrixes (for example between high purity gold and
high purity silver), all relevant components of the machine shall be thoroughly cleaned before use or
separate tools shall be used, following the manufacturer’s recommendation.

Set up the instrument in accordance with the manufacturer's instructions. A clean analysis table and
electrode should be installed following the recommendations of the instrument manufacturer.

Standard or sampletobe measured shall be placed on analysis table so that thehole is completely covered
and thereisnoairleakintothe discharge area. Between each sample, theelectrode and theanalysistable
shall be clean properly toavoid cross contamination.

Spark marks shall be examined by carefully looking at the spot (3.2); if any measurement is obviously
defective (for example an unusually important burn mark is observed), further sparks shall be carried
out to obtain the minimumacceptable measurements.

7.3 Calibrationprocedure
7.3.1 Principle

Calibration of the spectrometer is normally performed when the apparatus is installed. The calibration
shall be in accordance with the spectrometer manufacturer's instruction manual.

Calibration of the spectrometer is performed using a series of calibration standards with the same matrix
and metallurgical structure as the samples to be analysed. When possible, reference materials (3.4) or
certified reference materials (3.5) should be used as calibration standards (3.5).

The number of sparks carried out on each calibration standard shall be notlessthan three. The average
of the acceptable measurementsis used for calibration.

7.3.2 Calibration curve

The calibration curve for any particular element should be composed of a minimum of three calibration
samples. The concentration of these calibration samples should be fairly evenly spaced over the
calibration curve.

For each impurity in each calibration standard, the mean intensity is correlated to the corresponding
concentration and a regression is calculated. The calibration functions are first- or second-degree
mathematical equations. Possible optical interferences and/or inter-elements effects shall be carefully
investigated, and suitable correctionsshall be made.

The range of the method is determined by the range of each impurity in the calibration standards used to
establish the calibration curves (for example if an impurity is calibrated with standards containing
between 0 and 400 mg/kg of thatimpurity, the maximum range of the method for thatimpurity will be
400 mg/kg).
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The correctness of the calibration shall be verified by measuring reference materials (3.3) or certified
reference materials (3.4) that were not used for the calibration.
7.4 Controlprocedure

Any change from the original status of the spectrometer (e.g. drifts) shall be checked at regular intervals
by analysing one or several quality control samples. Itis common practice to document the status of the
spectrometer using a statistical process control (SPC). If the values fall outside the control limits, a
recalibration shall be made.

7.5 Recalibrationprocedure

7.5.1 Principle

Due to the natural tendency ofthe SPARK-OES spectrometer todrift overtime, itis necessaryto apply a
recalibration procedure either periodically or following a detected deviation after analysis of a quality
control sample (3.6). The recalibration shall be in accordance with the spectrometer manufacturer's
instruction manual.

7.5.2 Recalibration standards

Recalibration standards (SUS) shall be homogeneous. For each impurity tobe quantified, a minimum of
two concentrations are recommended: low and high. The low SUS should bethe metalas pure as possible.
The high SUS should contain impurity concentrations leading to intensities approximatively three times
the intensities measured in the low SUS.

NOTE Several high SUS may be used, each containing different impurities; this prevent putting all impurities at
high concentration in the same standard, which can change the matrix significantly and generate interferences
between elements.

The recalibration standards shall be initially measured during the calibration procedure, and then on
regular basis to correct the drift of the spectrometer.If one of the SUS has become unusable (for example,
after getting too thin to be prepared properly), it shall be replaced according to the manufacturer’s
instructions.

The number of sparks carried out on each recalibration calibration shall be not less than three. The
average of the acceptable measurementsis used for recalibration.

7.5.3 Recalibration

Recalibrations can be done either for all analytical channels (global recalibration), or only for individual
analytical channels (selectiverecalibration).

The correctness of the recalibration shallbe verified by either measuring control samples (3.6), reference
materials (3.3) or certified reference materials (3.4).

7.6 Analysisprocedure

The number of sparks carried out on each sample shallbe not less than two. The average of the acceptable
measurements is used for the calculations.

8 Calculation and expression of the results

8.1 Calculation

By means of the calibration curves (7.3.2), convert the intensity values into concentration values.
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It is important to ensure that the concentration values obtained for each impurity are within their
respective calibration ranges (7.3.2); if any impurity is out of its calibration range, the assay shall be
discarded and an alternativeanalytical method shall be used.

The detection limitis defined as three standard deviations of the concentration of each individual element
measured in a calibration standard (3.5) or low SUS recalibration standard (3.7).

The specific precious metal fineness, W, in parts per thousand, is thus calculated using Formula (1).

W, = 1000— (XW; x 1000) [1]
where
YW isthe sum of the mass portion of each element found above its detection limit, in parts per
thousand.

8.2 Repeatability

Duplicate determinations shall give a sum or impurity differing by less than 10 % for fineness equal or
higher than 999.9 %o, and by less than 5 % for fineness between 999.0 %o and 999.9 %o. If the difference
is greater than this, the assay shall be repeated.

9 Test report

The testreport shall include at least the following information:

a) identification ofthe sample including source, date of receipt, and form of sample;
b) sampling procedure;

c¢) methodusedbyreference tothisdocument,i.e.ISO/WD 18214;

d) precious metalscontentofthe sample,in parts per thousand (%o) by mass,as single values and mean
values, with the result reported with four significant figures;

e) ifrelevant, anydeviations from the method specified in this document;
f) anyunusual features observed during the determination;

g) dateoftest;

h) identification ofthe laboratory carrying out the test;

i) signature ofthelaboratory manager and operator.
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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. ISO 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 of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the World
Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 174, Jewellery and precious metals.
The document gives guidelines on the

— instrumentation;

— number and composition of calibration standards needed for calibration;

— composition of reference material needed to verify the calibration;

— number of measurement and replicates on the sample whose fineness is to be verified

— uncertainty calculation; and

— interpretation of the results.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Jewellery and precious metals — Determination of high purity
gold, silver, platinum and palladium — Difference method using
SPARK-OES

1 Scope

This document specifies an analytical procedure for the determination of gold, silver, platinum and
palladium with a nominal content of and above 999 %o (parts per thousand), using an optical emission
spectrometer with excitation by spark discharge (SPARK-OES).

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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.

[SO 11596, Jewellery and precious metals —Sampling of precious metals and precious metal alloys

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp
— IEC Electropedia: available at https: //www.electropedia.org/

3.1

SPARK-OES

optical emission spectrometer with excitation by spark discharge, suitable for the quantification of trace
elements in a solid metallic sample

3.2

Spot

target area on the sample where the spark strikes the surface and creates a burn mark

3.3

Certified reference material (CRM)

reference material characterized by a metrologically valid procedure for one or more specified

properties, accompanied by a reference material certificate that provides the value of the specified
property, its associated uncertainty, and a statement of metrological traceability

[SOURCE: ISO 17034:2016, 3.2, modified — Notes to entry have been deleted.]

3.4

Calibration standard

material with appropriate homogeneity whose exact composition is known and which can be used to
calibrate the SPARK-OES (3.1) spectrometer

3.5

Quality control sample

sample with appropriate homogeneity containing most or all impurities to be measured, used to detect
drift of the SPARK-OES (3.1) spectrometer

© ISO #### - All rights reserved 1
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3.6
Recalibration standard or Setting Up sample (SUS)
material with appropriate homogeneity used to recalibrate the SPARK-OES (3.1) spectrometer

Note 1 to entry: Itis not necessary to have a reference value for the concentration of each impurity.

4 Principle

The sample is prepared to obtain a flat surface. The impurities are determined by SPARK-OES, and the
precious metal content is obtained by subtraction of the total content of impurities in the sample from
1 000 %o.

Application of an electrical discharge between the sample and an inert counter-electrode generates a
radiation whose wavelengths are characteristic of each element. The intensity of each wavelength is
compared to calibration curves obtained from calibration standards, which allows to determine the
concentration of each impurity in the sample.

Calibration standards (3.4), quality control samples (3.5) and recalibration standards (3.6) are specific
for each of the four matrixes (high purity gold, silver, platinum & palladium).

5 Reagents and equipment

5.1 Reagents

5.1.1 Argon gas, with a minimum purity of 99,998 % or as recommended by the SPARK-OES
manufacturer.

5.2 Equipment

5.2.1 SPARK-OES, spectrometer with spark excitation suitable for the measurement of the intensity of
optical radiation emitted at specific wavelengths; The spectrometer should have a detection limit
around 1 mg/kg for each quantified impurity.

5.2.2 Hydraulic Press, of appropriate strength.

5.2.3 Milling or turning machine for the sample surface preparation.

6 Sampling
6.1 General

The sampling procedure shall be performed in accordance with ISO 11596.

The samples to be analysed may be in the form of disk or some other shape sufficiently massive to
prevent, once flattened, undue heating during analysis and to cover entirely the hole of the analysis table.

7 Procedure
WARNING — Suitable health and safety procedures should be followed.

7.1 Surface Preparation

To avoid variation of results due to the influence of surface finish, the same surface preparation shall be
applied for all calibration standards (3.4), quality control samples (3.5), recalibration standards (3.6) and
test samples.

2 © ISO #### - All rights reserved
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The surface of the standard or sample shall be prepared by pressing the material with a hydraulic press
(5.2.2) if needed, followed by milling or turning (5.2.3) to a finish that is sufficiently flat and smooth in
order to tighten the sample chamber. Once the surface has been prepared, any contamination shall be
avoided (for example fingerprints). The standard or sample shall be reasonably free from contaminants,
pores, cracks, inclusions and shrinkage cavities which might otherwise affect analytical results.

7.2 Standard and sample measurement

To avoid cross-contamination between different matrixes (for example between high purity gold and
high purity silver), all relevant components of the machine shall be thoroughly cleaned before use or
separate tools shall be used, following the manufacturer’s recommendation.

Set up the instrument in accordance with the manufacturer's instructions.

Standard or sample to be measured shall be placed on analysis table so that the hole is completely covered
and there is no air leak into the discharge area. Follow the manufacturer’s recommendation for cleaning
the electrode and the analysis table between each sample.

Spark marks shall be examined by carefully looking at the spot (3.2); if any measurement is obviously
defective (for example an unusually important burn mark is observed), further sparks shall be carried
out to obtain the minimum acceptable measurements.

7.3 Calibration procedure

7.3.1 General

Calibration of the spectrometer is normally performed when the apparatus is installed. The calibration
shall be in accordance with the spectrometer manufacturer's instruction manual.

Calibration of the spectrometer is performed using a series of calibration standards with the same matrix
and metallurgical structure as the samples to be analysed. When possible, certified reference materials
(3.3) should be used as calibration standards (3.4).

The number of sparks carried out on each calibration standard shall be not less than three. The average
of the acceptable measurements is used for calibration.

7.3.2 Calibration curve

The calibration curve for any particular element should be composed of a minimum of three calibration
samples. The concentration of these calibration samples should be fairly evenly spaced over the
calibration curve.

For each impurity in each calibration standard, the mean intensity is correlated to the corresponding
concentration and a regression is calculated. The calibration functions are first- or second-degree
mathematical equations. Possible optical interferences and/or inter-elements effects shall be carefully
investigated, and suitable corrections shall be made.

The range of the method is determined by the range of each impurity in the calibration standards used to
establish the calibration curves (for example if an impurity is calibrated with standards containing
between 0 and 400 mg/kg of that impurity, the maximum range of the method for that impurity will be
400 mg/kg).

When the calibration range of any particular element is extended, two calibration curves covering
different parts of that range can be used; in this case, each calibration curve shall be created and tested
independently.

The detection limitis defined as three standard deviations of the concentration of each individual element
measured in a calibration standard (3.4) or low SUS recalibration standard (3.6).

© ISO #### - All rights reserved 3
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The correctness of the calibration shall be verified by measuring reference materials (3.3) or certified
reference materials (3.4) that were not used for the calibration.

7.4 Control procedure

Due to the natural tendency of the SPARK-OES spectrometer to drift overtime, one or several quality
control samples (3.5) shall be checked at regular intervals. It is common practice to document the status
of the spectrometer using a statistical process control (SPC). If the values fall outside the control limits, a
recalibration shall be made.

7.5 Recalibration procedure

7.5.1 Recalibration standards

For each impurity to be quantified, a minimum of two concentrations are recommended: low and high.
The low SUS should be the metal as pure as possible. The high SUS should contain impurity
concentrations leading to intensities approximatively three times the intensities measured in the low
SuS.

NOTE Several high SUS may be used, each containing different impurities; this prevent putting all impurities at
high concentration in the same standard, which can change the matrix significantly and generate interferences
between elements.

The recalibration standards shall be initially measured during the calibration procedure, and then on
regular basis to correct the drift of the spectrometer. If one of the SUS has become unusable (for example,
after getting too thin to be prepared properly), it shall be replaced according to the manufacturer’s
instructions.

The number of sparks carried out on each recalibration calibration shall be not less than three. The
average of the acceptable measurements is used for recalibration.

7.5.2 Recalibration

Recalibrations can be done either for all analytical channels (global recalibration), or only for individual
analytical channels (selective recalibration), following the procedure described by the SPARK-OES
instrument manufacturer.

The recalibration formula is expressed as follows:

1=a><10+ﬁ

where
I Measured intensity of sample after recalibration
Ip Measured intensity of sample at the time of initial calibration (7.3.2)

The correction coefficients a and 3 are expressed as follows:

(Ru —Ry)
Iy = I)
B=R, —aXxX M,

a =

4 © ISO #### - All rights reserved





ISO/CD 18214:2022(E)

Where
Ry Reference intensity of recalibration sample SUS High
R; Reference intensity of recalibration sample SUS Low

My Measured intensity of recalibration sample SUS High
M; Measured intensity of recalibration sample SUS Low

The correctness of the recalibration shall be verified by either measuring control samples (3.6), reference
materials (3.3) or certified reference materials (3.4).

7.6 Analysis procedure

The number of sparks carried out on each sample shall be not less than two, with a recommended number
of three. The average of the acceptable measurements is used for the calculations.

8 Calculation and expression of the results

8.1 Calculation
By means of the calibration curves (7.3.1), convert the intensity values into concentration values.

It is important to ensure that the concentration values obtained for each impurity are within their
respective calibration ranges (7.3.1); if any impurity is out of its calibration range, the assay shall be
discarded and an alternative analytical method shall be used.

The specific precious metal fineness, Wy, in parts per thousand, is thus calculated using Formula (1).

Wsp = 1000 — (XW; x 1000) [1]
where
YW is the sum of the mass portion of each element found above its detection limit, in parts per
thousand.

8.2 Repeatability

For fineness equal or higher than 999,9 %o, replicate determinations shall give results differing by less
than 10 % for the sum of impurities.

For fineness lower than 999,9 %, replicate determinations shall give results differing by less than 5 %
for the sum of impurities.

If the difference is greater than this, the assay shall be repeated.

9 Testreport

The test report shall include at least the following information:

a) identification of the sample including source, date of receipt, and form of sample;
b) sampling procedure;

c) method used by reference to this document, i.e. ISO/WD 18214;

d) precious metals content of the sample, in parts per thousand (%o) by mass, as single values and mean
values, with the result reported with four significant figures;

© ISO #### - All rights reserved 5
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e) ifrelevant, any deviations from the method specified in this document;
f) any unusual features observed during the determination;

g) date of test;

h) identification of the laboratory carrying out the test;

i) signature of the laboratory manager and operator.
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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. ISO 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 of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 174, Jewellery and precious metals.
The document gives guidelines on the

— instrumentation;

— number and composition of calibration standards needed for calibration;

— composition of reference material needed to verify the calibration;

— number of measurement and replicates on the sample whose fineness is to be verified

— uncertainty calculation; and

— interpretation of the results.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.

iv © IS0 2023 - All rights reserved



https://www.iso.org/directives-and-policies.html

https://www.iso.org/iso-standards-and-patents.html

https://www.iso.org/foreword-supplementary-information.html

https://www.iso.org/members.html



DRAFT INTERNATIONAL STANDARD ISO/DIS 18214:2023(E)

Jewellery and precious metals — Determination of high
purity gold, silver, platinum and palladium — Difference
method using SPARK-OES

1 Scope

This document specifies an analytical procedure for the determination of gold, silver, platinum and
palladium with a nominal content of and above 999 %o (parts per thousand, by mass), using an optical
emission spectrometer with excitation by spark discharge (SPARK-OES).

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 11596, Jewellery and precious metals — Sampling of precious metals and precious metal alloys

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31

SPARK-OES

optical emission spectrometer with excitation by spark discharge, suitable for the quantification of
trace elements in a solid metallic sample

3.2
spot
target area on the sample where the spark strikes the surface and creates a burn mark

3.3

certified reference material (CRM)

reference material characterized by a metrologically valid procedure for one or more specified
properties, accompanied by a reference material certificate that provides the value of the specified
property, its associated uncertainty, and a statement of metrological traceability

[SOURCE: ISO 17034:2016, 3.2, modified — Notes to entry have been deleted.]

3.4

calibration standard

material with appropriate homogeneity whose exact composition is known and which can be used to
calibrate the SPARK-OES (3.1) spectrometer

3.5

quality control sample

sample with appropriate homogeneity containing most or all impurities to be measured, used to detect
drift of the SPARK-OES (3.1) spectrometer

©1S0 2023 - All rights reserved 1
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3.6
recalibration standard or Setting Up sample (SUS)
material with appropriate homogeneity used to recalibrate the SPARK-OES (3.1) spectrometer

Note 1 to entry: It is not necessary to have a reference value for the concentration of each impurity.

4 Principle

The sample is prepared to obtain a flat surface. The impurities are determined by SPARK-OES, and the
precious metal content is obtained by subtraction of the total content of impurities in the sample from
1 000 %o.

Application of an electrical discharge between the sample and an inert counter-electrode generates a
radiation whose wavelengths are characteristic of each element. The intensity of each wavelength is
compared to calibration curves obtained from calibration standards, which allows to determine the
concentration of each impurity in the sample.

Calibration standards (3.4), quality control samples (3.5) and recalibration standards (3.6) are specific
for each of the four matrixes (high purity gold, silver, platinum & palladium).

5 Reagents and equipment
5.1 Reagents

5.1.1 Argon gas, with a minimum purity of 99,998 % or as recommended by the SPARK-OES
manufacturer.

5.2 Equipment

5.2.1 SPARK-OES, spectrometer with spark excitation suitable for the measurement of the intensity
of optical radiation emitted at specific wavelengths; The spectrometer should have a detection limit
around 1 mg/kg for each quantified impurity.

5.2.2 Hydraulic Press, of appropriate strength.

5.2.3 Milling or turning machine for the sample surface preparation.

6 Sampling

6.1 General
The sampling procedure shall be performed in accordance with ISO 11596.

The samples to be analysed may be in the form of disk or some other shape sufficiently massive to
prevent, once flattened, undue heating during analysis and to cover entirely the hole of the analysis
table.

7 Procedure

WARNING — Suitable health and safety procedures should be followed.

2 © IS0 2023 - All rights reserved
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7.1 Surface Preparation

To avoid variation of results due to the influence of surface finish, the same surface preparation shall be
applied for all calibration standards (3.4), quality control samples (3.5), recalibration standards (3.6)
and test samples.

The surface of the standard or sample shall be prepared by pressing the material with a hydraulic press
(5.2.2) if needed, followed by milling or turning (5.2.3) to a finish that is sufficiently flat and smooth in
order to tighten the sample chamber. Once the surface has been prepared, any contamination shall be
avoided (for example fingerprints). The standard or sample shall be reasonably free from contaminants,
pores, cracks, inclusions and shrinkage cavities which might otherwise affect analytical results.

7.2 Standard and sample measurement

To avoid cross-contamination between different matrixes (for example between high purity gold and
high purity silver), all relevant components of the machine shall be thoroughly cleaned before use or
separate tools shall be used, following the manufacturer’s recommendation.

Set up the instrument in accordance with the manufacturer's instructions.

Standard or sample to be measured shall be placed on analysis table so that the hole is completely
covered and there is no air leak into the discharge area. Follow the manufacturer’s recommendation for
cleaning the electrode and the analysis table between each sample.

Spark marks shall be examined by carefully looking at the spot (3.2); if any measurement is obviously
defective (for example an unusually important burn mark is observed), further sparks shall be carried
out to obtain the minimum acceptable measurements.

7.3 Calibration procedure

7.3.1 General

Calibration of the spectrometer is normally performed when the apparatus is installed. The calibration
shall be in accordance with the spectrometer manufacturer's instruction manual.

Calibration of the spectrometer is performed using a series of calibration standards with the same
matrix and metallurgical structure as the samples to be analysed. When possible, certified reference
materials (3.3) should be used as calibration standards (3.4).

The number of sparks carried out on each calibration standard shall be not less than three. The average
of the acceptable measurements is used for calibration.

7.3.2 Calibration curve

The calibration curve for any particular element should be composed of a minimum of three calibration
samples when the calibration function is first-degree. The concentration of these calibration samples
should be fairly evenly spaced over the calibration curve.

For each impurity in each calibration standard, the mean intensity is correlated to the corresponding
concentration and a regression is calculated. The calibration functions are first- or second-degree
mathematical equations. Possible optical interferences and/or inter-elements effects shall be carefully
investigated, and suitable corrections shall be made.

The range of the method is determined by the range of each impurity in the calibration standards used
to establish the calibration curves (for example if an impurity is calibrated with standards containing
between 0 and 400 mg/kg of that impurity, the maximum range of the method for that impurity will be
400 mg/kg).

©1S0 2023 - All rights reserved 3
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When the calibration range of any particular element is extended, two calibration curves covering
different parts of that range can be used; in this case, each calibration curve shall be created and tested
independently.

The detection limit is defined as three standard deviations of the concentration of each individual
element measured in a calibration standard (3.4) or low SUS recalibration standard (3.6).

The correctness of the calibration shall be verified by measuring certified reference materials (3.3)
that were not used for the calibration.

7.4 Control procedure

Due to the natural tendency of the SPARK-OES spectrometer to drift overtime, one or several quality
control samples (3.5) shall be checked at regular intervals. It is common practice to document the
status of the spectrometer using a statistical process control (SPC). If the values fall outside the control
limits, a recalibration shall be made.

7.5 Recalibration procedure

7.5.1 Recalibration standards

For each impurity to be quantified, a minimum of two concentrations are recommended: low and high.
The low SUS should be the precious metal as pure as possible. The high SUS should contain impurity
concentrations around the maximum of the range of calibration and leading to intensities at least three
times the intensities measured in the low SUS.

NOTE Several high SUS may be used, each containing different impurities; this prevent putting all impurities
at high concentration in the same standard, which can change the matrix significantly and generate interferences
between elements.

The recalibration standards shall be initially measured during the calibration procedure, and then on
regular basis to correct the drift of the spectrometer. If one of the SUS has become unusable (for example,
after getting too thin to be prepared properly), it shall be replaced according to the manufacturer’s
instructions.

The number of sparks carried out on each recalibration standard shall be not less than three. The
average of the acceptable measurements is used for recalibration.

7.5.2 Recalibration

Recalibrations can be done either for all analytical channels (global recalibration), or only for individual
analytical channels (selective recalibration), following the procedure described by the SPARK-OES
instrument manufacturer.

The recalibration formula is expressed as follows:

I=axl,+f

where

I Measured intensity of sample after recalibration

I, Measured intensity of sample at the time of initial calibration (7.3.2)

The correction coefficients a and 8 are expressed as follows:

(RH _RL)

a:(MH _ML)

4 © IS0 2023 - All rights reserved





ISO/DIS 18214:2023(E)

B=R,—oxM,

where

R,, Reference intensity of recalibration sample SUS High
R, Reference intensity of recalibration sample SUS Low
M ,Measured intensity of recalibration sample SUS High
M, Measured intensity of recalibration sample SUS Low

The correctness of the recalibration shall be verified by either measuring control samples (3.6) or
certified reference materials (3.3).

7.6 Analysis procedure

The number of sparks carried out on each sample shall be not less than two, with a recommended
number of three. The average of the acceptable measurements is used for the calculations.

8 Calculation and expression of the results

8.1 Calculation
By means of the calibration curves (7.3.2), convert the intensity values into concentration values.

It is important to ensure that the concentration values obtained for each impurity are within their
respective calibration ranges (7.3.2); if any impurity is out of its calibration range, the assay shall be
discarded and an alternative analytical method shall be used.

The specific precious metal fineness, W, in parts per thousand, is thus calculated using Formula (1).

sp’
Wsp=1000—(ZWi><IOOO) [1]
where
2w, is the sum of the mass portion of each element found above its detection limit, in mg/kg

of gold.

8.2 Repeatability

For fineness equal or greater than 999,9 %o, replicate determinations shall give results differing by less
than 10 % for the sum of impurities.

For fineness less than 999,9 %o, replicate determinations shall give results differing by less than 5 % for
the sum of impurities.

If the difference is greater than the stated limits, the assay shall be repeated.

9 Testreport
The test report shall include at least the following information:
a) identification of the sample including source, date of receipt, and form of sample;

b) sampling procedure;

© IS0 2023 - All rights reserved 5
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c¢) method used by reference to this document, i.e. ISO/DIS 18214:2023;

d) precious metals content of the sample, in parts per thousand (%o) by mass, as single values and
mean values, with the result reported with four significant figures;

e) ifrelevant, any deviations from the method specified in this document;
f) any unusual features observed during the determination;

g) date of test;

h) identification of the laboratory carrying out the test;

i) signature of the laboratory manager and operator.

6 © IS0 2023 - All rights reserved
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Foreword

[SO (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 differenttypes
of ISO document should be noted. This document was drafted in accordance with the editorial rules of'the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

ISO draws attention to the possibility that the implementation of this document may invelve the'use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability 6fsany claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had notireceived notice of (a)
patent(s) which may be required to implement this document. However, implementersyare cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any orall such patent rights.

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

For an explanation of the voluntary nature of standards, the'meaning ofdSO specific terms and expressions
related to conformity assessment, as well as information abeut 1SO's adherence to the World Trade
Organization (WTO) principles in the Technical Barriegs toTrade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISQ/TC 174, Jewellery and precious metals.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iS6.0rg/members.html.
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International Standard ISO 18214:2024(en)

Jewellery and precious metals — Determination of high
purity gold, silver, platinum and palladium — Difference
method using SPARK-OES

1 Scope

This document specifies an analytical procedure for the determination of gold, silver)platinum and
palladium with a nominal content of and above 999 %o (parts per thousand, by mass) using an optical
emission spectrometer with excitation by spark discharge (SPARK-OES).

2 Normative references

The following documents are referred to in the text in such a way that some arall of their content constitutes
requirements of this document. For dated references, only the editien cited appli€s. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO 11596, Jewellery and precious metals — Sampling of precious metals andprecious metal alloys

3 Terms and definitions
For the purposes of this document, the followingterms and definitions apply.
ISO and [EC maintain terminology databases for useiin stafnidardization at the following addresses:

— IS0 Online browsing platform: availéble at https://www.iso.org/obp

— IEC Electropedia: available at https://fwww.electropedia.org/

31

SPARK-OES

optical emission spectrometerywith excitation by spark discharge, suitable for the quantification of trace
elements in a solid metallic sample

3.2
spot
target area on‘the sample,where the spark strikes the surface and creates a burn mark

3.3

certified reference material

CRM

reference material characterized by a metrologically valid procedure for one or more specified properties,
accompanied by a reference material certificate that provides the value of the specified property, its
associated uncertainty, and a statement of metrological traceability

[SOURCE: ISO 17034:2016, 3.2, modified — Notes to entry have been deleted.]

34

calibration standard

material with appropriate homogeneity whose exact composition is known and which can be used to
calibrate the SPARK-OES (3.1)

© IS0 2024 - All rights reserved
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3.5

quality control sample

sample with appropriate homogeneity containing most or all impurities to be measured, used to detect drift
of the SPARK-OES (3.1)

3.6

standardization standard

setting up sample

Sus

material with appropriate homogeneity used to recalibrate the SPARK-OES (3.1)

Note 1 to entry: It is not necessary to have a reference value for the concentration of each impurity.

4 Principle

The sample is prepared to obtain a flat surface. The impurities are determined bysSPARK-OES, and the
precious metal content is obtained by subtraction of the total content of impurities in the sample from
1 000 %o.

Application of an electrical discharge between the sample and an inert counter-electrode generates a
radiation whose wavelengths are characteristic of each element. The intensity of each wavelength is
compared to calibration curves obtained from calibration standards, which allows to determine the
concentration of each impurity in the sample.

Calibration standards, quality control samples and standardization standards are specific for each of the
four matrixes (high purity gold, silver, platinum and palladium).

5 Reagents and equipment

5.1 Reagents

5.1.1 Argon gas, with a minimum purity 0f99,998 % or as recommended by the SPARK-OES manufacturer.
5.2 Equipment

5.2.1 SPARK-OES, spectrometér with spark excitation suitable for the measurement of the intensity of
optical radiation emitted at specificawavelengths; The spectrometer should have a detection limit around
1 mg/kg for each quantified impurity.

5.2.2 Hydraulic press, of appropriate strength.
5.2.3 Millingor turning machine for the sample surface preparation.
64 Sampling

Thesampling procedure shall be performed in accordance with ISO 11596.

The samples to be analysed may be in the form of disk or some other shape sufficiently massive to prevent,
once flattened, undue heating during analysis and to cover entirely the hole of the analysis table.

7 Procedure

WARNING — Suitable health and safety procedures should be followed.

© IS0 2024 - All rights reserved
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7.1 Surface preparation

To avoid variation of results due to the influence of surface finish, the same surface preparation shall be
applied for all calibration standards, quality control samples, standardization standards and test samples.

The surface of the standard or sample shall be prepared by pressing the material with a hydraulic press
(5.2.2) if needed, followed by milling or turning (5.2.3) to a finish that is sufficiently flat and smooth in order
to tighten the sample chamber. Once the surface has been prepared, any contamination shall be avoided (for
example fingerprints). The standard or sample shall be reasonably free from contaminants, pores,€racks,
inclusions and shrinkage cavities which might otherwise affect analytical results.

7.2 Standard and sample measurement

To avoid cross-contamination between different matrixes (for example between high purity gold and high
purity silver), all relevant components of the machine shall be thoroughly cleaned before use,orseparate
tools shall be used, following the manufacturer’s recommendation.

Set up the instrument in accordance with the manufacturer's instructions.

Standard or sample to be measured shall be placed on analysis table so that the hole is completely covered
and there is no air leak into the discharge area. Follow the manufacturer’s recommendation for cleaning the
electrode and the analysis table between each sample.

The spot of spark marks shall be examined carefully; if any measurement is obviously defective (for example
an unusually important burn mark is observed), further sparks shall be cafried out to obtain the minimum
acceptable measurements.

7.3 Calibration procedure

7.3.1 General

Calibration of the spectrometer is normallysperformed when the apparatus is installed. The calibration shall
be in accordance with the spectrometermanufacturer's instruction manual.

Calibration of the spectrometer is performed using a series of calibration standards with the same matrix
and prepared the same way as the samples#oibe analysed.

NOTE The preparation ineludes material casting, mechanical deformation and powder metallurgy.
When possible, certified reference materials should be used as calibration standards.

The number of sparks carried out on each calibration standard shall be not less than three. The average of
the acceptable meéasurements is used for calibration.

7.3.2 Calibration curve

The calibration curve for any particular element should be composed of a minimum of three calibration
stanidards when/the calibration function is first-degree. The concentration of these calibration standards
should.be fairly evenly spaced over the calibration curve.

For‘each impurity in each calibration standard, the mean intensity is correlated to the corresponding
concentration and a regression is calculated. The calibration functions are first- or second-degree
mathematical equations expressed as given by Formula (1) or Formula (2):

or

W, =a+bxlI; +cxI? (2)

© IS0 2024 - All rights reserved
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where
W; is the mass portion of element i, in mg/kg;
I; is the measured intensity of element i;

a, b, ¢ are the coefficients of the calibration function.

Possible optical interferences and/or inter-elements effects shall be carefully investigated, and stitable
corrections shall be made.

The range of the method is determined by the range of each impurity in the calibration standardsused to
establish the calibration curves.

EXAMPLE For an impurity calibrated with standards containing between 0 mg/kg and, 400,mg/kgsof that
impurity, the range of the method for that impurity is 0 mg/kg to 400 mg/kg.

When the calibration range of any particular element is large, two calibration curves.covering different parts
of that range may be used; in this case, each calibration curve shall be created@ndycontrolled independently
as described in 7.4.

The detection limit is defined as three standard deviations of the concentration of €ach individual element
measured in a low calibration standard or setting up sample (SUS) low standardiZation standard.

The correctness of the calibration shall be verified by measuring certified reference materials that were not
used for the calibration.

7.4 Control procedure

Due to the natural tendency of the SPARK-OES spectrometer tordrift overtime, one or several quality control
samples shall be used to check the stability of theiinstrument at regular intervals. It is common practice to
document the status of the spectrometer using a statistical process control (SPC). If the values fall outside
the control limits, a standardization shall be. made.

7.5 Standardization procedure

7.5.1 Standardization standards

For each impurity to be quantified, a minimum of two concentrations are recommended: low and high.
The SUS low should be the precious metal as pure as possible. The SUS high should contain impurity
concentrations around the maximum of the range of calibration and leading to intensities at least three
times the intensitieStmeasured in the SUS low.

NOTE Several SUS high.can be used, each containing different impurities; this prevent putting all impurities
at high concentration in the same standard, which can change the matrix significantly and generate interferences
between elements.

The, standardization standards shall be initially measured during the calibration procedure, and then on
regular basis tofcorrect the drift of the spectrometer. If one of the SUS has become unusable (for example,
after getting too thin to be prepared properly), it shall be replaced according to the manufacturer’s
instructions.

The number of sparks carried out on each standardization standard shall be not less than three. The average
of the acceptable measurements is used for standardization.

7.5.2 Standardization

Long-term instrumental drift affects the intensity readings of the individual spectral lines, thus altering the
coefficients a, b, c, of the calibration functions given in Formula (1) and Formula (2).

© IS0 2024 - All rights reserved
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Instead of correcting the coefficients by performing a full recalibration, a standardization of the measured
intensities, ;.. is normally used to enable the intrument’s software to use the original calibration
functions.

Standardizations can be done either for all analytical channels (global standardization), or only for
individual analytical channels (selective standardization), following the procedure described by the SPARK-
OES instrument manufacturer.

The standardization Formula (3) allows to convert the measured intensities into their correspondingivalues
at the time of initial calibration:

Ii,std:aXIi,meas+ﬁ (3)
where

I; g  isthestandardized (drift corrected) intensity of element i, in the sampléjteosbe used in Formula (1)
or Formula (2);

i meas is the measured (drift affected) intensity of element i, in the sample.
The correction coefficients @ and f are expressed as follows:

o= Ii,nom (SUSy) _Ii,nom(SUSL) @)

Ii,meas (SUSy) _Ii,meas(SUSL)

where

Ii nom(susy) ~ is the nominal intensity of element i, imthe standardization standard SUS high;
I,-,nom(SUSL) is the nominal intensity of element i, in the standardization standard SUS low;
Ii meas(susy)  is the measured intensitysof element7, in the standardization standard SUS high;

I; meas(sus,) is the measured intensity®f element i, in the standardization standard SUS low.
and

B =1 nom(sus; ) ~%*!; meas(suS, ) (5)

NOTE The nominal intensity is the intensity measured at the time of initial calibration.

The correctnessfof the standardization shall be verified by either measuring quality control samples or
certified referénce materials.

7.6 Analysisprocedure

The'number of sparks carried out on each sample shall be not less than two, with a recommended number of
three. Theaverage of the acceptable measurements is used for the calculations.

8 Calculation and expression of the results

8.1 Calculation

By means of the calibration functions (see 7.3.2), convert the standardized intensity values, I; 4, into mass
portion values, W;.

NOTE The conversion of the measured intensities, [; ..., into drift corrected intensities [; ;4 is normally operated
automatically by the instrument’s software.

© IS0 2024 - All rights reserved
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Itis important to ensure that the concentration values obtained for each impurity are within their respective
calibration ranges (see 7.3.2); if any impurity is out of its calibration range, the assay shall be discarded and
an alternative analytical method shall be used.

The fineness of the specific precious metal, W, in parts per thousand (g/kg), is thus calculated using

Formula (6). Y
W,
W.,=1000- ! 6
P [1000 'L

where )W, is the sum of the mass portions of each impurity found above its detection limit, in mgg#kg.

8.2 Repeatability

For fineness equal or greater than 999,9 %o, duplicate determinations shall give results, differing by less
than 10 % for the sum of impurities.

For fineness less than 999,9 %, duplicate determinations shall give results differing bysless than 5 % for the
sum of impurities.

If the difference is greater than the stated limits, the assay shall be repeated.

9 Testreport

The test report shall include at least the following information:

a) identification of the sample including source, date,of rec€ipt, and form of sample;
b) sampling procedure;

¢) method used by reference to this document, i.e.1SO 18214:2024;

d) precious metals content of the sample, in parts per thousand (%o) by mass, as single values and mean
values, with the result reported with fourSignificant figures;

e) ifrelevant, any deviations from the methodéspecified in this document;
f) any unusual features obsérved duringthe determination;

g) date of test;

h) identification of the laboratory carrying out the test;

i) signature of'the laboratory manager and operator.

© IS0 2024 - All rights reserved
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DRAFT AMENDMENT NO. 1 

TO

IS 17278 REFINED GOLD AND SILVER BARS FOR GOOD DELIVERY ― SPECIFICATION

(Page 2, Clause 8.1) Substitute the following for existing Table under the clause 8.1 :

		Standard Refined Gold Bar for Good Delivery



		Weight

		1 000 gms/1 kg

		100 gms



		Tolerance in weight 

		-0/+0.5 gms

		No negative tolerance



		Dimensions 

		

		



		Length (Top) 

		113 mm to 117 mm

		45 mm to 49mm



		Width (Top)

		51 mm to 55 mm

		25 mm to 29 mm



		Height

		6.5 mm to 10.5 mm

		4 to 5 mm



		Weight Marks 

		“ 1 kg gold or 1 000 g gold” to

be stamped prominently on the

top face of the bar

		“100 gm gold” to be stamped prominently on the top face of the bar



		Drawing

		given at Annex A

		given in clause A-2



		Edge radius

		as specified in the drawing

		as specified in drawing



		Markings

		Identification of the refiner

Fineness (to four significant

figures)

The text “1 kg gold or 1 000 g

gold” stamped prominently on

the top face of the bar



Serial number (see 12.5)

Year of manufacture

		Identification of refiner Fineness (to four significant figures)

The text “100 gm gold” stamped prominently on the top face of the bar



Serial number (see 12.5) Year of manufacture



		Certificate of Purity

		Shall be issued by authorized

signatory of the refinery for

each bar mentioning purity,

weight, serial number and

details of refinery

		Shall be issued by authorized

signatory of the refinery for

each bar mentioning purity,

weight, serial number and

details of refinery







(Page 6, ANNEX-A) Insert following new clause A-2 :

A-2 STANDARD REFINED GOLD BAR FOR GOOD DELIVERY
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Amd 1 to 17278 modified.docx
Draft for comment only

DRAFT AMENDMENT NO. 1 

TO

IS 17278 REFINED GOLD AND SILVER BARS FOR GOOD DELIVERY ― SPECIFICATION

(Page 2, Clause 8.1) Substitute the following for existing Table under the clause 8.1 :

		Standard Refined Gold Bar for Good Delivery



		Weight

		1 000 gms/1 kg

		100 gms



		Tolerance in weight 

		-0/+0.5 gms

		-0/+0.05 gms



		Dimensions 

		

		



		Length (Top) 

		113 mm to 117 mm

		45 mm to 49mm



		Width (Top)

		51 mm to 55 mm

		25 mm to 29 mm



		Height

		6.5 mm to 10.5 mm

		4 to 5 mm



		Weight Marks 

		“ 1 kg gold or 1 000 g gold” to

be stamped prominently on the

top face of the bar

		“100 gm gold” to be stamped prominently on the top face of the bar



		Drawing

		given at Annex A

		given in clause A-2



		Edge radius

		as specified in the drawing

		as specified in drawing



		Markings

		Identification of the refiner

Fineness (to four significant

figures)

The text “1 kg gold or 1 000 g

gold” stamped prominently on

the top face of the bar



Serial number (see 12.5)

Year of manufacture

		Identification of refiner Fineness (to four significant figures)

The text “100 gm gold” stamped prominently on the top face of the bar



Serial number (see 12.5) 

Year of manufacture (OPTIONAL)



		Certificate of Purity

		Shall be issued by authorized

signatory of the refinery for

each bar mentioning purity,

weight, serial number and

details of refinery

		Shall be issued by authorized

signatory of the refinery for

each bar mentioning purity,

weight, serial number and

details of refinery







(Page 6, ANNEX-A) Insert following new clause A-2 :

A-2 STANDARD REFINED GOLD BAR FOR GOOD DELIVERY
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CGR Metalloys Pvt. Ltd., CGR chambers, 62/1906 A1, Sadanam road extn., Ermakulam south,
Cochin -682016 | Tel : 0484 2356746,2356749 | Email -mail@cgrmetalloys.com | www.cgr.gold

To 15.3.24
The Member secretary

Mid 10 sessional committee (Metaliurgical Engineering Department)

Email: mtd@bis.gov.in

Sub adding 100 gm bullion bars to good dslivery list —dimensions of the bar
Ref: discussions at the recent Mtd10 committee meeting on IS 17278:2019

Sir

In continuation of the discussions at the recent Mid10 committee meeting, we are herewith sending
to you the dimensions and drawings of the 100 g bullion bar, which may be added to the good
delivery list . Please note that we had already sent fo you the dimensions and drawing vide our
letter of 2.11.23

Please find below the dimensions for 100 gm bars in minted and cast bars

Also enclosing the drawing with these dimensions

No ltem Dimension /Size Tolerance in size
1 Length 46 mm +/-5 mm
2 Width 26 mm +/-5 mm
3 Height of refinery logo 10 mm +/-3 mm
Certifying agency logo
4 Height of letterings such as 3 mm +/-2 mm
999, 100 gm, serial number B
5 Thickness 5.5 mm +-2 mm i

Hope the above is sufficient for your purposes

Yours faithfully,

g
James Jo
Managing Director






Annex A

Specimen technical line drawing of 100 gm bar - good delivery
standard refined gold bar - cast /minted
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Draft Indian Standard

  PLATINUM ELECTRODES ― SPECIFICATION



1 SCOPE 

This standard prescribes the requirements for purity, size, and shape of platinum electrodes employed in electrochemical methods of analysis. 

2 REFERENCES

The following standards contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreement based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No.

		Title



		IS 2270 : 1965

		Methods for assaying of platinum and platinum alloys







3 PURITY OF MATERIAL 

Composition of platinum-iridium alloy used for the electrodes shall be 90 percent platinum and 10 percent iridium. Tolerance on platinum and indium shall be ± 0.3 percent each. The total impurities other than platinum group metals shall, however, not exceed 0.1 percent maximum, out of which iron shall be 0.05 percent maximum. 

4 FINISH

The surface of the platinum electrodes shall be smooth and clean to promote uniform deposition and good adherence. 

5. ELECTRODES 

5.1 Cathode — This may be formed from wire gauze and may be close cylinders. Gauze cathode shall be made preferably from 48 mesh gauze woven from wire approximately 0.15 mm in diameter. The cathode shall be stiffened by doubling the gauze for about 3 mm at the top and the bottom or by reinforcing the gauze at the top and the bottom with platinum-10 percent iridium frame. The gauze shall be tightly fitting to the cylinder frame. The stem shall be made of platinum-10 percent iridium alloy. It should be flattened and welded along the entire length of the gauze. 

5.2 Anode — The anode shall be of the following three types: 

a) Gauze Type — Where simultaneous determination of copper and lead is required, the anode should be wire gauze. Platinum gauze anode should be made of the same material and of the same general design as platinum gauze cathode ( see Fig. 1 to 3 ).

[image: ]

[image: ]

b) Spiral Type — This type of anode is used when anodic deposits are not being determined or if the deposits are small (as in the case of electrolytic determination of lead when it is present in amounts not over 0.2 percent). The anode should be made from 1.5 mm of platinum-10 percent iridium wire and formed into spiral of turns ( see Fig. 4 ). 

c) Paddle Type — This type of anode is generally used in the determination of lead as deposit. The anode also serves as stirrer in the process ( see Fig. 5 ). 

[image: ]

6. DIMENSIONS 

The dimensions of electrodes, namely, E1, E2, E3, E4 and E5 are given in Table 1. The shapes of electrodes El, E2, E3, E4 and E5 are illustrated in Fig. 1 to 5 respectively. The tolerance on weight of the electrode shall be ± 5 percent. 

		TABLE 1    DIMENSIONS OF PLATINUM ELECTRODES



		SIZE

		E1

		E2

		E3

		E4

		E5





		Height, Overall, mm

		125

		150

		140

		140

		140



		Height of cylinder helix, mm

		45

		45

		32

		30

		-



		Diameter of cylinder helix, mm

		45

		45

		32

		10

		-



		Approximate weight, g

		34

		31

		19

		10

		13



		Approximate surface area, cm2

		125

		125

		70

		0.35

		18



		Paddle

		-

		-

		-

		-

		30×30 mm







7 TESTING 

Platinum and iridium content of the electrodes shall be determined in accordance with methods given in IS 2270

8 MARKING 

8.1 Electrodes shall be marked with the manufacturer's name or trademark. 

8.2 BIS Certification Marking

The material may also be marked with the Standard Mark.

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.
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SILVER THREAD ― SPECIFICATION

(Second Revision)

1 SCOPE

This standard prescribes the requirements for pure silver thread and the quality of the base yarn to be used.

2 REFERENCE 

		IS No.

		Title



		IS/ISO 105-B01 : 2014

		Textiles — Tests for Colour Fastness Part B01 Colour Fastness to Light : Daylight 



		IS/ISO 105-C10: 2006

		TEXTILES - TESTS FOR COLOUR FASTNESS PART C10 COLOUR FASTNESS TO WASHING WITH SOAP OR SOAP AND SODA



		IS/ISO 105-B02 : 2014

		Textiles — Tests for Colour Fastness Part B02 Colour Fastness to Artificial Light : Xenon Arc Fading Lamp Test 



		IS 2112 : 2014

		Silver and silver alloys, jewellery/ artefacts ― Fineness and marking ― Specification (third revision)



		IS 9925 : 1981

		Method for determination of gold and silver in gold and silver thread and embroidery materials



		IS 4905 : 2015/

ISO 24153: 2009

		Random sampling and randomization procedures (first revision)







3 TERMINOLOGY

Marcs ― Bundle of skeins (lachhis) or spools containing jari thread weighing net mass between 200 and 300 g is termed as ‘marcs’,

4 COMPOSITION

4.1 The minimum silver content of the silver thread shall be 50 percent by mass.

4.2 Silver used for the manufacture of silver thread shall be of minimum 91.6 percent by mass minimum purity (see IS 2112).

5 BASE YARNS

5.1 Nature of Base Yarn and Its Composition

5.1.1 Realed Silk Yarn ― 16, 18, 20 or 22 denier.

5.1.2 Cotton Yarn

		60s/2

		100 × 2 dtex



		80s/2

		74 × 2 dtex



		100s/2

		59 × 2 dtex



		120s/2

		49 × 2 dtex



		70s/2

		84 × 2 dtex



		80s/2

		74 × 2 dtex



		90s/2

		66 × 2 dtex







5.1.3 Viscose Rayun Yarn ― 55, 75 or 100 denier.

5.1.4 Nylon Yarn ― 15 denier.

5.2 Colour Fastness of the Base Yarn ― Unless otherwise agreed to between the supplier and the purchaser, the colour fastness rating of the base yarn shall be not less than that given in Table 1 when tested in accordance with the relevant Indian Standard method referred to in Table 1.

6 PACKING 

Silver thread shall be packed in packets designate as ‘marcs’ each of net mass (without spool) in between 200 and 300 g and each containing 8 or 16 skeins (lachhis) or 4 spools. 

7 SAMPLING AND CRITERIA FOR CONFORMITY

7.1 Lot ― In any consignment, all the packets of silver thread manufactured at a time and from a single type of base yarn, shall be grouped together to constitute a lot.

Table 1 Fastness to Light and Washing

(Clause 5.2 and 8.1)

		Sl No.

		Characteristic

		Fastness Rating No.

		Method of Test



		(1)

		(2)

		(3)

		(4)



		i)

		Colour fastness to light

		4 better

		IS/ISO 105-B01 :2014

IS/ISO 105-B02 : 2014



		ii)

		Colour Fastness to washing

		4 or better

		IS/ISO 105-C10: 2006



		    

NOTES

             1 Method for determination of colour fastness of textile materials of daylight.

2 Method for determination of colour fastness of textile materials to artificial light (xenon Lamp).

3 Method for determination of colour fastness of textile materials to washing: Test 1 (second revision)_







7.2 In order to determine the conformity of the lot to the requirements of the specification, sample shall be selected at random in accordance with Table 2, for random selection procedures, reference may be made to IS 4905.

Table 2 Scale of Sampling

		Sl No.

		Lot Size

(Number of Packets)

		Sample Size

(Number of Packets)



		(1)

		(2)

		(3)



		i)

		Up to 10

		2



		ii)

		11 to 25

		3



		iii)

		26 to 50

		4



		iv)

		51 and above

		5







7.3 Each packet selected in accordance with Table 2, shall be examined for the material, its weight and mode of packing. If the samples are found satisfactory, further tests shall be conducted for chemical analysis. 

7.4 For every 50 packets or part thereof, one test shall be conducted for chemical analysis and one test shall be carried out for the requirements of base yarn. The lot shall be considered conforming to the requirements of this specification, if there is no failure, in respect of these tests. 

7.5 A minimum of 10 m of jari in the running length from one skein (lachhi) in the lot shall be checked for the nature of the base yarn, its count and fastness of its colour.

7.6 The entire lot shall be rejected if the sample representing the lot fails to meet the requirements specified in this standard.

8 TESTS

Silver content of the silver thread shall be determined in accordance with the method given in IS 9925 and other tests carried out as specified in Table 1.

9 MARKING 

9.1 Each ‘marc’ shall be marked legibly with the percentage of silver, length in metres per mass in grams, nature of the base yarn and its count, name of the manufacturer or his recognized trade-mark, and the place of production.

9.2 BIS Certification Marking 

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.
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SPECIFICATION FOR DENTAL WHITE GOLD ALLOYS

( First Revision )



1 SCOPE 

This standard covers the requirements of white gold alloys intended for use in casting of dental inlays and bridges subject to high stresses, and of partial denture skeletons and complete denture bases for non-porcelane bonding. 

2 REFERENCES

The following standards contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreement based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No.

		Title



		IS 1387 : 1993

		General requirements for the supply of metallurgical materials (second revision)



		IS 6890

		Chemical analysis of gold alloys dental



		IS 6890 (Part 1) : 1989

		Part 1 Determination of gold, silver, palladium and platinum (first revision)



		IS 6890 (Part 2) : 1975

		Part 2 Determination of nickel and zinc







3 TYPES 

3.1 White gold alloys shall be of the following types: 

a) Hard — For crowns and inlays subjected to high stresses, and 

b) Extra Hard — For partial denture skeletons and complete denture bases. 

4 SUPPLY OF MATERIAL 

General requirements relating to the supply of material shall conform to IS 1387. 

5 FORM AND MASS 

5.1 Form — The alloy shall be in pellet form. 

5.2 Mass — The mass of the pellet shall be between 5 to 10 g. No negative tolerance shall be allowed on the mass. 

6 CASTING PROPERTIES 

6.1 Each pellet shall be of uniform composition and colour throughout. 

6.2 The molten gold shall fill the mould completely when cast into dental casting investment, and shall be visually free from porosity and deleterious inclusions. 

7 REQUIREMENTS 

7.1 Chemical Composition — The chemical composition of the white gold alloys shall be as given below: 

		

		Hard Type, 

percent

		Extra Hard Type, 

percent



		Gold

		65-70

		28-30



		Silver

		7-12

		25-30



		Copper

		6-10

		20-25



		Palladium

		10-12

		15-20



		Platinum

		0-4

		3-7



		Zinc

		1-2

		0.5-1.5







7.2 Physical Properties — The physical properties of the white gold alloys shall be as given below: 



		

		Hard Type



		Extra Hard Type



		

		Softened

		Age 

Hardness

		Softened

		Age 

Hardness



		a)

		Brinell Hardness (HB)

		105-115

		120-170

		160-180

		220-280



		b)

		Tensile Strength, MPa, Min

		345

		410

		560

		785



		c)

		Elongation on 50mm gauge length, percent, Min

		9

		2

		9

		2



		d)

		Fusion Temperature

		-

		1 030°C

		-

		930°C







8 SAMPLE INSPECTION AND COMPLIANCE 

8.1 Lot — Pellets of dental gold alloys weighing not more than 500 g shall constitute a lot. Each lot shall be tested separately for various requirements. 

8.2 The visual inspection shall be carried out on atleast five containers in a lot. 

8.3 Chemical Composition — One composite sample shall be prepared from the material taken from five containers and be subjected to chemical analysis. 



8.4 Physical Composition — The manufacturer shall submit three tensile specimens for hard type and three specimens for extra hard type alloys in as-cast conditions with buttons, sprue and bent attached. The diameter of this specimen shall not be less than 2.0 mm and more than 2.5 mm. The specimen shall be not less than 9.0 cm long. An alloy complies with the tensile and hardness requirements when all the recorded values for hardness, strength and elongation of three or more of the series of six castings of each heat treatment tested according to 9.2.1.2 to 9.2.1.4 meet the requirements given in 7.2. The alloy complies with the fusion temperature requirements when average of the values of tests ( see 9.2.1.5 ) on three specimens meet the requirements given in 7.2. 



9. TESTING 

[bookmark: _GoBack]9.1 Chemical Composition — The chemical composition shall be determined either by the method specified in IS 6890 Part 1 and IS  6890 Part 2 for any other established instrumental/ chemical method. In case of dispute the procedure in the latest edition of IS 6890 Part 1 and IS 6890 Part 2 for chemical analysis shall be the refree methods. 

9.2 Physical Test 

9.2.1 Preparation of Specimen — Physical properties other than fusion temperature shall be determined on cast specimens prepared by casting into dental casting investment using any dental casting method. The use of wax pattern is not required. These specimen shall be heat-treated as under 9.2.1.1. 

9.2.1.1 Heat treatment of the specimen: 

a) Softened specimen — Place a cast specimen in a furnace at 700 ± 10°C for 10 minutes and quench in water at room temperature. 

b) Age hardened specimen — Place the quenched specimen [ see (a) ] in an oven heated to 45 ± 5°C. After it has been in the oven for 2 minutes, reduce the temperature uniformly at 7 ± 1°C a minute to 250 ± 5°C in 30 minutes and quench immediately in water at room temperature. 



9.2.1.2 Brinell number — Specimens, not less than 2 mm long, shall be sawed from the case tensile specimens heat-treated in accordance with 9.2.1.1, mounted and polished using progressively finer abrasive paper ending with a No. 3/0 emery paper. The Brinell number shall be determined by applying a 150 N load on the specimen through a hardened steel ball 1.59 mm in diameter for 30 seconds. The diameter of the indentation shall be determined by measuring two diameters perpendicular to each other and the average shall be used in the calculation of the hardness number. The Brinell number shall be calculated by the following formula: 



Brinell number = 

where 

F = test load in newtons, 

D = diameter of ball in millimetres, and 

d = diameter of indentation in millimetres. D2-- d2


NOTE— 1N = 0.102 kgf. 



9.2.1.3 Tensile strength — The tensile strength shall be determined on the cast specimens submitted by the manufacturer. The loading rate shall be 980 ± 195 N per minute. The specimen shall be loaded continuously from the initial load to the breaking point. The strength shall be computed on the basis of the original cross-sectional area. 

9.2.1.4 Elongation — Elongation shall be determined on the specimen used in the test for tensile strength. Specimens that break outside the gauge marks may be retested. Elongation shall be measured on a 50 mm gauge length. The determined value shall be recorded to the nearest 0.5 percent. 

9.2.1.5 Fusion temperature — This shall be determined in accordance with the method given in Appendix A. 



10. PACKING 

10.1 The pellets shall be packed in accordance with commercial practice. 

10.2 Information to be Supplied by the Manufacturer — Adequate instructions for the melting and casting of the alloy shall accompany each package. This information shall include the recommended temperature range to which the alloy should be heated prior to casting. 

10.2.1 The manufacturer shall supply, on request, instructions for the heat treatment of the alloy. 



11. MARKING 

11.1 Each container shall be legibly marked with the type of alloy, net mass of the contents, and name, initials or trade-mark of the manufacturer. 

11.2 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.























APPENDIX A

( Clause 9.2.1.5 )

FUSION TEMPERATURE



A-l. METHOD FOR DETERMINATION OF FUSION TEMPERATURE



A-1.1 Apparatus — An electric furnace having a tube muffle approximately 25 mm in inside diameter and mounted in a vertical position, a pyrometer accurate to ±5°C; an ingot of the white gold alloy (under test ) 12 mm by 6.5 mm by 0.50 ± 0.12 mm with holes having a diameter of 1.5 mm centred 2.5 mm from either edge at the centre of the 6.5 mm dimension; one piece of platinum or chromium-nickel wire (chromel ) and a 300-gram mass. 



A-2. PROCEDURE 

A-2.1 The tip of an alumel-chromel or platinum versus platinum-rhodium thermocouple 0.80 mm or 0.65 mm wire shall be bent into an ‘S' shape. The loop of the ‘S’ curve nearest the long leads of the thermocouple shall be hooked into one of the 1.5 mm holes of the ingot. The loop of the 'S' curve nearest the hot junction shall be bent so that the hot junction lies near the centre of the ingots. A chromium-nickel or platinum wire 0.80 mm shall be passed through the hole at the opposite end of the ingot and tied. The long leads of the thermocouple shall be secured at the top of the furnace so that the ingot hangs in the centre of the muffle. A 300-gram weight shall be attached to the chromium-nickel or platinum wire so that the weight hangs freely below the furnace. The top of the muffle shall be covered with a suitable refractory to prevent air currents. The bottom of the muffle shall be covered with a sheet of asbestos containing a hole 6.5 mm in diameter. The hole in the sheet shall be centred with the centre of the muffle opening to permit unobstructed passage of the loaded wire. The temperature of the furnace shall be raised to within 110°C of the estimated lower limit of the melting range. The temperature shall then be increased 10 ± 3°C a minute. The temperature at which the ingot breaks under the 300-gram load shall be recorded as the fusion temperature.
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FINE SILVER BAR, SHEET, WIRE, GRANULES AND TOKEN SPECIFICATION 

(Second Revision)

1 SCOPE 

This standard covers the requirements of fine silver in the form of bar, sheet, wire, granules and token. It, however, does not cover wires for electrical contacts. 

2 REFERENCES

The following standards contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreement based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No.

		TItle



		IS 1387 : 1993

		General requirements for the supply of metallurgical materials (second revision)



		IS 2113 : 2014

		Assaying silver in silver and silver alloys ―  Methods (third revision)



		IS 8858 : 1978

		Method for spectrographic analysis of fine silver ingot (grades 9999 and 999)







3 TERMINOLOGY  

3.1 Silver — The metallic element silver, free from any other element. 

3.2 Fine Silver — Silver containing metallic element silver 999 parts and over in 1 000 parts. 

3.3 Silver Alloy — An alloy of silver with one or more other elements. 

3.4 Fineness — The silver content expressed in parts per thousand. 

3.5 Bar — A regular shaped ingot, narrow in width when compared to its length, and made by casting in a metal mould. 

3.6 Sheet — Material in flat form obtained by rolling and of uniform width and thickness. It may be coiled to facilitate handling. 

3.7 Wire — Material usually in round form with uniform cross section throughout. It may also be square, rectangular, or other cross-sectional form in special cases. Wire is obtained by drawing through dies and its diameter generally does not exceed 5 mm. 

3.8 Granules — Grains or shots in the form of loose particles obtained by pouring molten metal into water. 

3.9 Token — A small flat silver disc of regular shape which has inscribed on it the name and/or registered mark of the maker, the weight and the fineness. 

4 SUPPLY OF MATERIAL 

4.1 General requirements relating to supply of material are laid down in IS 1387. 

5 MANUFACTURE 

5.1 Silver shall be produced by well-recognized and accepted processes of refining. 

5.2 The surface of the material shall exhibit quality generally acceptable in the trade. 

5.3 The producer shall use care to supply silver of as uniform quality as possible in each delivery. 

6 CHEMICAL COMPOSITION 

6.1 Fine silver shall conform to the requirements of chemical composition as prescribed in Table 1. In order to ascertain the purity of silver, methods of assaying as given in IS 2113 may be employed. Impurities may be determined by method given in IS 8858 or by methods agreed between the supplier and the purchaser. 

Table 1 Chemical Composition of Fine Silver Ingot

		Sl NO.

		GRADE

		REQUIREMENT, PERCENT





		

		

		Ag

Min

		Cu

Max

		Pb

Max

		Fe

Max

		Bi

Max

		Pt+Pd

Max

		Se+Te

Max



		(1)

		(2)

		(3)

		(4)

		(5)

		(6)

		(7)

		(8)

		(9)



		i)

		9999

		99.99

		0.010

		0.001

		0.001

		0.0005

		0.001

		0.001



		ii)

		9995

		99.95

		0.04

		0.015

		0.002

		0.001

		--

		--



		iii)

		999

		99.90

		0.08

		0.015

		0.002

		0.001

		--

		--



		

		NOTES 

1 While calculating the purity of refined silver by difference, oxygen should be considered as silver. 

2 Limits of impurities other than those listed above may be agreed between the supplier and the purchaser. 









7 PHYSICAL CHARACTERISTICS 

7.1 Fine silver shall be in the form of bar, sheet, wire, granules or token. It may also be supplied in the form of plates or rods. Shapes and sizes of these forms shall be subject to agreement between the purchaser and the supplier. 

7.2 Bar shall be cast by a single pouring and shall be clean, free from slag, blow holes, blisters, cuts, etc. 

7.3 Sheets shall be clean, free from blow holes, blisters or flakings. 

7.4 Wire shall be free from kinks, scratches, die-marks or any other mechanical defects. 

7.4.1 Dimensions and mechanical properties such as tensile strength, hardness, etc, for wires shall be agreed between the supplier and the purchaser. 

7.5 The granules shall be clean, bright and free from dirt. 

7.6 Weights of silver bar, sheet, wire, granules and token shall preferably be as follows: 





Grams: 1, 2, 5, 10, 20, 50, 100, 200 and 500

Kilograms: 1, 2, 5, 10, 28 to 32.



8 TOLERANCE ON WEIGHTS 

8.1 No negative tolerance shall be allowed on the weights marked on the bar, sheet, and token or the weights marked on the containers of wires and granules. 

8.2 No negative tolerance on the fineness shall be permitted. 

9 SAMPLING 

9.1 Lot — A single melt shall constitute a lot for sampling. 

9.2 The value of this material is such that special attention shall be paid to the sampling procedures. If the purchaser and the seller agree that samples most representative of the assay value of a- melt are required, the dip samples should be taken from the silver melt as it is ready for pouring into moulds. The samples should consist of granules or cast button. 

9.3 For bars, the sampling should be preferably by drilling. This should be done by a procedure that will avoid errors due to segregation within the ingots and, in addition, performed in such a manner that the surface contamination does not become a major factor in the sampling. The sample drillings should be combed with a magnet to remove loose iron particles but this may not remove embedded iron particles. Therefore, in the event the iron determination exceeds 0.001 percent, the analysis shall be repeated using drillings cleaned with dilute hydrochloric acid (1:1), followed by rinsing with distilled water and thorough drying, before weighing. 

9.4 Drilling Procedure — At least one bar of each melt shall be sampled. The bar to be drilled shall be thoroughly brushed with a stiff fibre brush having bristles which are set in a non-metallic holder. 

9.4.1 Single Bar — The bar shall be drilled in a pattern similar to that shown in Fig. 1. Three holes shall be drilled half way through the top face of the bar for the hole positions marked ‘T ’. The bar shall be turned over and three holes drilled through the bottom face for the positions marked ‘B ’. The bar shall be drilled while on a clean surface of a material such as polyethylene sheeting or a lint-free paper. 

9.4.2 Bars from Same Melt — The same precautions and procedure as outlined for single bar shall be followed, except that the drillings representing the different orientation of the bar shall be made on six different bars. For example, when six bars are sampled, the sampling positions corresponding to those in Fig, 1 are used except that only one hole shall be drilled in each bar corresponding to one of the six positions. 

9.5 In case of sheet, a suitable piece shall be cut from the diagonally opposite corners. 

[image: ]

T in circle – Hole position in top of ingot

B in dotted circle – Hole position in bottom of ingot.

FIG. 1 SAMPLE DRILLING TEMPLATE



9.6 In case of wires on spools or coils, 10 percent of the spools or coils may be selected at random. Some pieces may be cut from the ends and mixed together to form a sample. 

9.7 In case of tokens, 10 percent of the tokens shall be selected at random and sample drawn by puncturing in the middle. 

10 MARKING 

10.1 The silver bar, sheet and token shall be suitably marked in prominent position, with the fineness, the weight and the name of the manufacturer or his trade-mark. In case of wire and granule, the containers duly sealed shall be marked in a prominent position with their fineness, the weight and the name of the manufacturer or his trade-mark. 

10.2 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.
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FINE SILVER WIRE FOR ELECTRICAL CONTACTS ― SPECIFICATION

(First Revision)



1 SCOPE 

This standard specifies the requirements for fine silver wire used for electrical contacts.

2 REFERENCES

The following standards contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreement based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below:

		IS No.

		Title



		IS 1387 : 1993

		General requirements for the supply of metallurgical materials (second revision)



		IS 2113 : 2014

		Assaying silver in silver and silver alloys ― Methods (third revision)



		IS 4905 : 2015/

ISO 24153: 2009

		Random sampling and randomization procedures (first revision)



		IS 8858 : 1978

		Method for spectrographic analysis of fine silver ingot (Grades 999 and 999)







3 SUPPLY OF MATERIAL 

3.1 General requirements relating to the supply of material shall conform to IS 1387. 

4 TERMINOLOGY 

For the purpose of this standard, the following definitions shall apply. 

4.1 Fine Silver — Silver containing metallic element silver 999 parts and over in 1 000 parts.  

4.2 Wire — Material usually in round form with uniform cross section throughout. It may also be square, rectangular, or other cross sectional form in special cases. It is usually coiled to facilitate handling. Wire is obtained by drawing through dies. The dimensions of cross section of the wire shall be 6 mm, Max. 

5 CONDITION 

The material shall be supplied in annealed condition unless otherwise specified. 

6 REQUIREMENTS 

6.1 General — The material shall be of required composition. 

6.2 Freedom from Defects — The wire shall be absolutely clean and  shining, smooth, free of burrs, scratches or soars, cracks, wrinkles, curls,  pitting of sulphide film, etc. 

6.3 Chemical Composition — The material shall conform to the following: 



		Sl No.

		Constituent

		Percent



		(1)

		(2)

		(3)



		i)

		Silver, Min

		99.90



		ii)

		Copper, Max

		0.08



		iii)

		Lead, Max

		0.015



		iv)

		Iron, Max

		0.002



		v)

		Bismuth, Max

		0.001



		vi)

		Total of all metallic impurities including copper, lead, iron, bismuth, Max

		0.10



		NOTE — In order to ascertain the silver content, method of assaying as given in IS 2113 may be employed. The impurities may be determined by the method given in IS 8858 or by a method agreed to between the purchaser and the supplier.









6.4 Mechanical Properties — The tensile strength and elongation are in general related to the temper of the materials (that is, hardness), as under:

		Sl No.

		Temper

		Hardness HV

		Tensile Strength, Min Mpa

		Elongation, Min on 50 mm Gauge Length percent



		(1)

		(2)

		(3)

		(4)

		(5)



		i)

		Annealed

		30 to 40

		150

		40



		ii)

		Half-Hard

		40 to 85

		200

		5



		iii)

		Hard

		85 to 100

		300

		3







7 DIMENSIONS 

The dimensions of the material shall be specified on the purchase order.

8 TOLERANCES 

8.1 Tolerances on diameter/thickness of wire shall be as given below: 

		Diameter/Thickness

		Tolerance



		Up to and including 1.0 mm

		± 0.006 mm



		Over 1.0 mm

		± 1 0 %







8.1.1 For rectangular cross-section, the tolerance on width shall be as given below:

		Width for Rectangular

Cross-Section

		Tolerance, mm



		Up to and including 3 mm

		± 0.05



		Above 3 mm

		± 0.075









9 CONDITION OF DELIVERY 

The wire shall be delivered in coils weighing approximately 400 g with an eye diameter of about 10 cm. The winding of coils shall be uniform and layer wise. 

10 PACKING 

The coils shall be securely and suitably tied with the same material. 

11 SAMPLING 

11.1 Lot — In a consignment, not more than 100 coils of the same composition and dimensions shall constitute a lot. From each lot samples shall be drawn and tested for various requirements for ascertaining the conformity of the lot. 

11.2 Visual and Dimensional Requirements — From each lot, the number of coils to be sampled for the purpose of examining freedom from defects and dimensions shall be as given below. The sample coils shall be selected at random (see IS 4905: 2015/ISO 24153: 2009)

		Sl No.

		Lot Size

		Sample Size



		(1)

		(2)

		(3)



		i)

		Up to 25

		5



		ii)

		26 to 50

		8



		iii)

		51 to 100

		13







All the sample coils shall meet the respective requirements given in 6.2, 8, 9 and 10.

11.3 Chemical and Mechanical Properties — One test shall be conducted for chemical composition (6.3) and mechanical properties (6.4). The test results shall comply with the respective requirements if the lot is to be accepted under this clause. 

11.3.1 It is better to check at least 2 and a maximum of 4 coils depending on the lot for mechanical and chemical properties, 

12 TEST CERTIFICATE 

A test certificate indicating the results of the test conducted as detailed in the specification shall be sent along with the material.

13 PACKING 

13.1 Each package shall be marked with the following details;

a) Description of the material; 

b) Net mass; 

c) Dimension of the material; 

d)  Batch number, month and year of manufacture; and 

e) The name of the manufacturer and trade-mark, if any. 



13.2 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.
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PROFORMA FOR PROPOSING NEW SUBJECTS FOR NATIONAL STANDARDIZATION



1.    Proposer   ……………………………………………………………………………………………..

       (Name & Address)  

2.   Title …………………………………………………………………………………………………….

      (Indicate whether the standard required is for product specification/methods of test/code of     

      practice and define the subject in brief)

3.   Scope …………………………………………………………………………………………………..

      (Define the limits to be considered)

4.   Purpose and Justification  ……………………………………………………………………………

5.   Likely users of standard and their inputs ……………………………………………………………..

6.   Any related standard/series of standard/system standard required to make this subject   

      standard complete…………………………………………………………………………………….

7.   When the final Standard would be required (any time limit) …………………………………..

8.   Any specific bottlenecks  without this standard ……………………………………………………...

9.    Bearing with Govt. legislation regulation, etc.  ……………………………………………………. 

10. Name and address of manufacturers/implementing industries/purchasing 

      organizations/component  supplier/raw material supplier ………………………………………….

11. Availability of test facilities ………………………………………………………………………….

12.  Whether related to variety reduction, export, health, safety consumer protection, mass           

      consumption, energy conservation, technology transfer, technology upgradation, protection  

       of environment & other  national priorities. ………………………………………………………

13.  Relevant supportive documents/standards ………………………………………………………….

14.  R&D work done in India …………………………………………………………………………..

15.  Status of the industry in the country ……………………………………………………………….

16.   Any foreign collaboration (give details) ……………………………………………………………

17.   Liaison with any Organization(s) …………………………………………………………………..

18.   Preparatory work:

          a)   whether draft attached  ………………………………………………………………………

          b)  whether outline attached and draft can be prepared ……………………………………….

19.    Whether this project can be funded by your organization or can it be sponsored by 

          industry/associations/professional bodies/ministry ? If yes, to what extent ?    

           ………………………………………………………………………………………………………..

20.   Whether your Organization would be interested to opt for BIS Standard Mark once the  

        standard is  published ? …………………………………………………………………………. 



Date …………..                                                                                                        Signature



NOTES:

1.      It is desirable that information is provided by the   proposer for all items of the 

proforma in any case information against item 1 to 5 must be provided.

             2.      Write ‘NA’ wherever not applicable.

3.      Add separate sheet to elaborate.
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ISO-TC 174_N773_Draft resolution 5-2024 Request to establish a liaison to ISO-CASCO .pdf
ISO/TC 174 N 773

ISOITC 174 "Jewellery and precious metals"
Secretariat: DIN
Committee manager: Bischoff Petra Mrs Dipl.-Ing. (FH)

Draft resolution 5/2024 Request to establish a liaison to ISO/ICASCO

Document type Related content Document date Expected action
Resolution Ballot: Draft resolution 5/2024 Liaison
5/2024 ISO CASCO (restricted access) 2024-10-22 VOTE by 2024-11-22

Draft Resolution 5/2024:

Following 1SO guidelines on conformity assessment schemes, for the development of the 21261
series of standards:

-ISO/AWI 21261-1; Jewellery and precious metals — Responsible precious metals — Part 1. General
requirements for responsible precious metals

-ISO/AWI 21261-2; Jewellery and precious metals — Responsible precious metals — Part 2:
Minimum rules and procedures for conformity assessment schemes

-ISO/DIS 21261-3; Jewellery and precious metals — Responsible precious metals — Part 3:
Requirements for recycled gold

ISO/TC 174 resolves to request a liaison to ISO/CASCO.

Background

CASCO is the ISO committee responsible for conformity assessment in ISO. CASCO develops policy
and publishes standards related to conformity assessment, but it does not perform conformity
assessment activities.

https://www.iso.org/casco.html




https://sd.iso.org/documents/open/4a6a8d22-0428-4395-a449-5e2e9d675482

https://www.iso.org/casco.html

https://isotc.iso.org/livelink/eb3/part/cib/ballotAction.do?method=doView&id=498873

https://isotc.iso.org/livelink/eb3/part/cib/ballotAction.do?method=doView&id=498873
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ISO-TC 174_N772_Draft resolution 4-2024 - Liaison AWDC (Antwerp World Diamond Centre).pdf
ISO/TC 174 N 772

ISOITC 174 "Jewellery and precious metals"
Secretariat: DIN
Committee manager: Bischoff Petra Mrs Dipl.-Ing. (FH)

Draft resolution 4/2024 - Liaison AWDC (Antwerp World Diamond Centre)

Document type Related content Document date Expected action
Meeting: Pu Dong Xin Qu (China) 30
Resolution Oct 2024

4/2024 Ballot: Draft resolution 4/2024- Liaison 2024-10-21 VOTE by 2024-11-25

with AWDC (restricted access)

Description

Draft Resolution 4/2024:

ISO/TC 174 resolves to accept the request to establish a liaison of AWDC (Antwerp World
Diamond Centre) with ISO/TC 174.



https://sd.iso.org/documents/open/4a6a8d22-0428-4395-a449-5e2e9d675482

https://isotc.iso.org/livelink/eb3/part/cib/ballotAction.do?method=doView&id=498951

https://isotc.iso.org/livelink/eb3/part/cib/ballotAction.do?method=doView&id=498951

http://sd.iso.org/meetings/143739

http://sd.iso.org/meetings/143739
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APPLICATION TO ESTABLISH A LIAISON
WITH AN ISO COMMITTEE OR WORKING GROUP

To be completed by the committee secretariat

Committee (TC/SC number and name) Liaison category
TC174

Working Group (number and name)
ISO/TC 174/WG 2 Diamonds, gemstones and
related products [0 B (atthe TC/SC level — category reserved

for inter-governmental organizations)

1 A (at the TC/SC level)

NOTE: only relevant for Category C liaisons

Committee Manager contact details C (at the Working Group level)

ISO Member body
DIN

Name
Petra Bischoff

Email
Petra.bischoff@din.de

Application process

An application to establish a liaison with an ISO Committee or Working Group shall be
submitted by the applicant organization to the secretariat of that committee.

The committee secretariat shall submit a copy of the application to their Technical Programme
Manager at ISO Central Secretariat (ISO/CS) for an eligibility check. ISO/CS will also consult
with the National Body (NSB) in the country where the applicant organization is based.

If the application is validated by ISO/CS and there is no objection from the relevant NSB, the

committee secretariat shall circulate the application in the committee (e.g. via committee
internal ballot) to approve the liaison request.

In case of an objection from the NSB, the application will be referred to the 1ISO Technical
Management Board for decision.

Detailed information concerning the general requirements applicable to liaisons, different
categories of liaisons, eligibility criteria, rights and obligations of liaison organizations is

contained in the ISO/IEC Directives, Part 1 and Consolidated ISO Supplement, Clause 1.17.

To be completed by the applicant organization

Details of the applicant organization

Full title of organization
Antwerp World Diamond Centre (AWDC)

V01/2020




https://www.iso.org/resources/publicly-available-resources.html?t=712usHn2eATZXjtj0c3FIJ16gvWZXP-_fykOV8H1WAolmA84oAGBwILzOVFUEc46&view=documents#section-isodocuments-top



Application to establish a liaison with an ISO committee or working group
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Postal address
Hoveniersstraat 22, 2018 Antwerp, Belgium

Website
HYPERLINK "http://www.awdc.be"www.awdc.be

Organization’s Point of Contact (e.g. Secretariat)
Kim Van Weynsberghe — kimvanweynsberghe@awdc.eu

Nominated liaison representative (include email address)
Karen Rentmeesters — karenrentmeesters@awdc.eu

Legal status (e.g. Ltd Co., S.A., Sarl, GmbH)
Private Foundation

Eligibility criteria

Please attach a copy of the organization’s statutes to this application (or add a
hyperlink, if available online) and refer to relevant clauses of the statutes below, where
applicable

Hyperlink: Click here to enter text.

The applicant confirms that the organization
is not for profit

Details / relevant clause in statutes

Art 4.1 The purpose of the Foundation is to act in a non-profit capacity to advance, promote,
represent the interests of and support the diamond trade and diamond industry in Belgium and
in the Antwerp region in particular, as well as to promote the international presence of Antwerp
as a global centre for diamonds and gemstones

1 is alegal entity
(NOTE: this is a requirement only for Category A or B liaisons)

Details / relevant clause in statutes

[1 is membership-based and open to members worldwide or over a broad region
(NOTE: this is a requirement only for Category A or B liaisons)

Details / relevant clause in statutes

through its activities and membership demonstrates that it has the competence and
expertise to contribute to the development of International Standards or the
authority to promote their implementation

Details / relevant clause in statutes

Art 4.1 and 4.2

The activities of the Foundation in order to achieve the non-profit purpose of the Foundation
include, more specifically:

V01/2020
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a) acting as an organisation representing these interests towards the Belgian, foreign and
international authorities (and non-governmental organisations) for everything related to the
diamond trade and diamond industry established in Belgium;

b) promoting the trade and industry by disseminating appropriate published material,
promotional material, on or in any media, statistics, the organisation of exhibitions and trade
missions, presence at trade shows, all of which may be within Belgium as well as, to a
significant extent, internationally;

¢) providing all kinds of administrative assistance and advice in the social, economic and
financial spheres and in relation to the import and export of all types of diamonds and
gemstones via the ‘Diamond Office’, as well as operational support for the ‘Diamond Office’
activities, in close cooperation with the Belgian authorities;

d) promoting scientific and technological research into diamonds and gemstones, as well as
the coordination and compilation of scientific and technical documenta-tion, in the fields of
Jjewellery, industrial diamonds and gemstones;

e) promoting a healthy social policy regarding the recruitment and training of workers, to meet
the economic needs of the industry;

f) holding one hundred per cent (100%) of the shares of HRD Antwerp, a public limited
company (Antwerp Trade Register, Antwerp division 0885.938.315) that performs the
commercial activities relating to the certification of cut diamonds, training and equipment;

g) providing services in connection with the activities of the company referred to under point
4.2(f) above; and

h) performing any actions related to, arising from or that may be beneficial for the above. For
this purpose, the Foundation may cooperate with, participate in or, in any way, directly or
indirectly, acquire holdings in oth-er companies. The Foundation may accept the role of di-
rector, managing director, liquidator or any other man-date in other legal entities.

has a process for stakeholder engagement and consensus decision-making to
develop the input it provides (see Guidance for ISO liaison organizations -
Engaging stakeholders and building consensus
http://lwww.iso.orglisolguidance _liaison-organizations.pdf)

Details / relevant clause in statutes
Art 5: The Board of Directors shall be constituted in the following proportions:

a) six (6) directors representing traders in the diamond sector, and appointed by
means of direct elections, held under the electoral regulations adopted by the Board of
Directors, by and among the traders in diamonds registered with the Federal Public Service -
Economy in accordance with the Royal Decree of 20 November 2019 containing measures
regarding the supervision of the diamond sector

Justification for liaison request

Reason for Liaison request

Developing a comprehensive standard for diamond traceability of natural and synthetic
diamonds, to streamline its adoption within the industry, ensuring ease of implementation and
widespread use, incorporating risk management and operational requirements

Expected benefits for applicant
As an umbrella organization for one of the world’s largest diamond trade and manufacturing
communities, establishing this standard will allow to:
-Provide equal access to our stakeholders to traceability systems
-Incentivize tech collaboration and complementarity
-Manage cost burden for diamond stakeholders to implement these systems
-Remain technology agnostic, maintaining a broad spectrum of systems

V01/2020



http://www.iso.org/iso/guidance_liaison-organizations.pdf



Application to establish a liaison with an ISO committee or working group
Page 4

Expected benefits for TCISC/IWG

This standard will foster transparency, confidence and accountability in the global diamond
market across the value chain, from mine to finger

Short, medium and long-term goals of liaison
Short-term goal: Contribute to the development of a comprehensive standard for diamond
traceability (PAS) and foster broad adoption of this standard across the value chain

Medium-term goal: Enable the transition from PAS to ISO standard and foster broad adoption
of this standard across the value chain

Long-term goal: Actively contribute to a more sustainable global diamond industry

Details of liaison representatives

Contact details of liaison representative(s)

Name: Karen Rentmeesters
Email: karenrentmeesters@awdc.eu

Name: Click here to enter text.
Email: Click here to enter text.

Comments / additional representatives
Click here to enter text.

Signature of the applicant

| am aware of the responsibilities and obligations of liaison organizations, as outlined in
the ISO/IEC Directives, Part 1 and Consolidated 1ISO Supplement, Clause 1.17.

Name Date
Karen Rentmeesters 2024-10-01

V01/2020
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Dippal Manchanda, BSc, MSc, CSci, CChem, FRSC
+44(0) 7595709714 |dippal.manchanda@gmail.com |www.linkedin.com/in/dippalmanchanda

A recognised authority in the analysis of precious metals and quality assurance of jewellery, watches, and consumer products,
with a career spanning four decades across organisations such as the Birmingham Assay Office, MMTC Ltd., and the Government
of India Mints. My contributions have been fundamental in developing several industry-leading testing methodologies:
AnchorCert Protect; Quick Nickel; Multi-Territory Lead & Cadmium tests; PtPdRh in Auto catalyst; Gold plating standards; and
tests for crystal, packaging and tarnishing, as well as for the identification and classification of white gold. These innovations have
markedly enhanced consumer safety and set new industry standards. As the UK's representative on CEN/TC 347/Nickel Working
Group 1, ISO/TC 174/WG 1, 2, & 4-Jewellery & Precious Metals, ISO/TC 114/WG7-Watches (regulatory compliance), ISO/TC/345-
Liaisons Officer, ASTM F15.24-Jewellery & Consumer Products, and the Chairman of BSI STI/053 committee on jewellery &
horology, | have played a crucial role in harmonising regulatory compliance across major markets, including the UK, EU, and the
USA.

Employment History
11/2005 - Present — Chief Assayer & Technical Director, AnchorCert Analytical Laboratory, Birmingham Assay Office

e  Grew AnchorCert Laboratory's revenues to £x.x Million by developing unique analytical tests and offering compliance
support with international legislation.

e Spearheaded the development of industry-leading testing methodologies, such as quick nickel release test, global lead &
cadmium compliance testing, tarnishing & packaging testing, colour grading and AnchorCert Pro, significantly increasing
market share.

e  Established state-of-the-art facilities for melting/refining and testing for precious metals and organics, providing a
comprehensive quality assurance solution to the jewellery industry, significantly enhancing service efficiency.

e  Forged strategic partnerships with global jewellery retailers and delivered tailored testing solutions and expert
consultancy services, broadening operational scope and global influence.

e In 2015, | led a strategic shift to enhance R&D efforts, focusing on developing advanced software solutions and
innovative tests, such as AnchorCert Pro, to address increasing concerns about skin allergies from previously overlooked
allergen metals. This initiative not only expanded our capabilities but also significantly boosted revenue and
strengthened our market reputation.

12/2002 - 11/2005 - Chief Assayer, AnchorCert Analytical Laboratory, Birmingham Assay Office

e Authored and implemented bespoke software solutions that enhanced testing process control and operational
efficiency, attracting leading jewellery retailers and delivering a substantial boost in revenue.

e Provided extensive scientific and technical consultancy to the jewellery sector, enhancing the laboratory’s reputation as
the preeminent technical authority and developing an additional revenue stream.

e Directed key technical projects in analytical and chemical analysis, such as implementing product failure analyses,
expanding the tarnishing tests portfolio, and enhancing tensile testing and ICP-OES-based methods, significantly
boosting lab capabilities and accreditation standards.

e Acted as an ISO 17025 assessor, enhancing quality standards and upholding laboratory accreditation.

02/2001 - 12/2002 - Development Manager, AnchorCert Analytical Laboratory, Birmingham Assay Office

e Expanded testing services beyond gold & silver analysis, boosting annual revenues from £xxK to £xxxK+.

e Introduced innovative methods for analysing gold in high platinum alloys, generating significant business from the
refining sector.

e Developed and launched new compliance tests, such as silver in bandages, Nickel Release (EN1811), and Toy Testing
(EN71-2&3), to drive revenue and enhance the client base.

e Broadened clientele to include suppliers and law enforcement, reinforcing compliance with the Hallmarking Act.

e  Established the first hallmarking sub-office on vendor premises, creating standards adopted by subsequent offices and
the Hallmarking Council.

07/1999 - 02/2001 - Senior Manager, MMTC Limited (A Govt. of India Enterprise), New Delhi, India

e Successfully managed and scaled up the proof quality medallion production unit output from 2000 pieces to 6000 pieces
daily, achieving xx million INR turnover and sustained profitability through strategic leadership and innovation.

e Led MMTC's transition to becoming a government-recognised Mint for the production of proof quality coin sets, which
resulted in a x.x million INR increase in profit, enhanced MMTC's global reputation, and attracted more high-profile
customers, further improving the bottom line.

e Managed the Golden Temple medallion project, commemorating 300 years of Sikhism, which resulted in a net profit of
xx million INR.

e Directed the release of the Millennium Medallion by the Prime Minister of India, overseeing the entire process and
securing a net profit of x million INR.

e Recognised by the Bureau of Indian Standards (BIS), India, for playing a pivotal role in developing the voluntary
hallmarking initiative, which led to its mandatory adoption and significantly enhanced the national gold market.

04/1995 - 07/1999 — Manager, MMTC Limited (A Govt. of India Enterprise), New Delhi, India
e Established India's first public sector medallion manufacturing unit by transforming a defunct warehouse into a
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profitable production facility, achieving profits of INR xx.x million in 18 months, which escalated to INR xx million in four
years.

e Played a key role in conceptualising and commercialising the BIS jewellery certification scheme. My efforts were
instrumental in standardising hallmarking across India.

e Established an Assaying & Hallmarking facility within MMTC, enhancing quality assurance for local jewellery retailers
and significantly increasing MMTC's revenue through the sale of India's first hallmarked jewellery.

1985 — 1995, Assay Superintendent, India Government Mint, India

e Served as Assistant Assay Superintendent (April 1985-November 1986) and then as Assay Superintendent (Head of
office) at Ahmedabad and Chennai Gold Refineries, overseeing significant national-scale operations.

e  Successfully led the complex relocation of Chennai Gold Refinery to Hyderabad, coordinating with multiple government
entities and moving 18 tonnes of gold.

e Played a key role in formulating India's first and the most successful ‘gold bond scheme’, advising on operations at
various levels, directly heading the south zone and overseeing the processing of 64 tonnes of gold under the scheme.

e Prepared a pre-feasibility report that catalysed the establishment of the Assay Department in Asia's largest and most
modern Mint at Hyderabad, which became operational ahead of the 1993 deadline.

Leadership in industry standards development
01/2024 - Present — Member, ASTM Committee F15/F15.24 on Jewellery and Consumer Products
e Develop and maintain US Standards for jewellery and consumer products.
10/2023 - Present — Member, CIBJO’s Precious Metal Commission Steering Committee
e  Offer technical and scientific expertise to the committee and the members of CIBJO.
01/2023 - Present — Chairman, BSI STI/53 Committee - Jewellery and Horology
e Develop and maintain British Standards for jewellery and lead the UK's contributions to international standards (I1SO) in
jewellery and horology, ensuring the standards remain current and applicable
02/2023 - Present —UK Expert, ISO/TC 174/WG1,2,& 4 - Jewellery & Horology and I1SO/TC 114 — Horology
e Serve as the UK's leading technical authority, advancing the development of global standards in jewellery, precious
metals and watches.
01/2007 - Present —UK Expert, CEN/TC 347/WG1 - Methods for Analysis of Allergens
e  Provide technical and scientific support to the European Committee for the periodic revision of the EN 1811-Nickel
Release reference standard.
09/2024 - Liaison Officer, ISO/TC 345 - Specialty Metals and Minerals

Education and Qualifications
e Fellow of the Royal Society of Chemistry (FRSC), Chartered Chemist (CChem) & Chartered Scientist (CSci)
e Qualified ISO 17025 assessor
e  Master of Science in Inorganic Chemistry (1% Division), University of Lucknow, India
e Bachelor of Science (1% Division), University of Lucknow, India

Training and other activities
e  Regularly conduct extensive training courses in quality assurance, method development, measurement of uncertainty,
gold plating, statistical analysis, and gold/silver assay, enhancing the skills of QC technologists, jewellery buyers, and
assayers. Successfully trained representatives from 36 different countries, further bolstering expertise in precious metal
analysis both in the UK and internationally.
e  Offer technical and scientific support to Scotland Police and trading standards organisations, serving as an expert witness
in court and providing consultancy to the legal community for client representation.

Select Publications and Engagements

1. Manchanda, D. (2024). Redefining Metal Safety Standards - Promise of AnchorCert Pro (TJS1). Presented at The Jewelry
Symposium, May 18-21, Detroit, MI, USA.

2. Henderson, S., & Manchanda, D. (2005). White gold alloys: Colour measurement and grading. Gold Bulletin, 38(2), 55-67.

3. Manchanda, D., & Bayley, I. (2007). Comparative Performance of Nickel Release Test Procedures: PD CR 12471: 2002 and
EN 1811: 1998. Santa Fe Jewellery Symposium, USA.

4. Manchanda, D. (2011). The Role of Inductively Coupled Plasma-Optical Emission Spectrometry in Determining the
Fineness of Precious Metals. Platinum Metals Review, 55(4), 281-283.

5. Manchanda, D. (2015). Observations on the determination of gold in gold alloys — cupellation method (Fire Assay).
Presented at the LBMA Assaying & Refining Conference, March 8-10, 2015.

6. Manchanda, D. (2017). Analysis of 999.9 fine gold by the fire assay method and common sources of error. Presented at
the LBMA Assaying & Refining Conference, 2017.

7. Manchanda, D. & Hope, N. (2022). Can Gold Cause Skin Allergy? 2022, Santa Fe Jewellery Symposium, USA.

8. Manchanda, D. & Francosi. F (2022). Gold Allergy: The Story Is Not Yet Complete. ESCD Congress 2022, Amsterdam.
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Key selection criteria details — Dippal Manchanda

Sector knowledge

Mr Manchanda is an internationally recognised authority in the analysis of precious metals, with
over four decades of experience across various sectors, including jewellery, watches, consumer
products, and government mints. As the Technical Director and Chief Assayer of the Birmingham
Assay Office, Mr Manchanda has been instrumental in developing numerous industry-leading testing
methodologies such as AnchorCert Protect, Quick Nickel, and the Multi-Territory Lead & Cadmium
tests. His leadership has been critical in addressing regulatory compliance issues across multiple
global markets, ensuring that the industry adheres to stringent safety standards. His contributions to
standards development are reflected in his active participation in ISO/TC 174, ISO/TC 114, ASTM
F15.24, and CEN/TC 347, where he has played a key role in advancing global regulatory frameworks
for precious metals.

Leadership skills

Mr Manchanda has a proven track record of leadership in both technical and operational capacities.
He has chaired numerous committees and working groups, notably serving as the Chairman of BSI
STI/053 on Jewellery & Horology and providing expert guidance in CEN/TC 347 and ISO/TC 174. In his
current role at the Birmingham Assay Office, he has spearheaded R&D initiatives, enhanced
operational efficiency, and established state-of-the-art testing facilities, all while growing the revenue
of AnchorCert Analytical Laboratory significantly. His ability to lead multi-disciplinary teams, inspire
collaboration, and achieve consensus among global stakeholders in the precious metals industry
positions him as a highly capable Convenor for WG1.

Commitment

Mr Manchanda's dedication to advancing the quality and safety standards in the precious metals
sector is unparalleled. His long-standing involvement with 1SO, ASTM, and CEN reflects his
unwavering commitment to contributing to the development of international standards. In his role as
Technical Director & Chief Assayer, Mr Manchanda has devoted significant time and resources to
training the next generation of experts and professionals in quality assurance and precious metal
analysis. He regularly conducts courses on complex topics such as method development, plating, and
statistical analysis, with over 36 countries benefiting from his expertise. He has the full support of his

organisation, the Birmingham Assay Office, in fulfilling his responsibilities as Convenor of WG1.

Other relevant training/experience

In addition to his technical expertise, Mr Manchanda has extensive experience in standardising
testing methodologies at both the national and international levels. He has been recognised as a
qualified ISO 17025 assessor, ensuring that laboratories meet the highest standards of accuracy and
reliability in precious metal analysis. His hands-on experience in managing complex projects, such as
developing software solutions for testing and quality control, and his advisory role to law
enforcement and trading standards, make him uniquely qualified to lead WGL1. His role as a Liaison
Officer to ISO/TC 345 and his active involvement in ASTM and CEN further underline his ability to
navigate the complexities of international standardisation.
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Pray International Organization for Standardization
Iso Organisation internationale de normalisation
e MexayHapoiHaa opraHu3auvs no craHfapTusaLmnm

WORKING GROUP (WG) CONVENOR — APPOINTMENT

ISO/TC 174 /SC Enter Number /WG 1

WG title:
Methods for determining fineness

Please complete and return this form to the Central Secretariat as soon as possible.

1 Dr Mr 1 Mrs 0 Ms

Surname
Manchanda

First name
Dippal

Professional address

Technical Director & Chief Assayer, Birmingham Assay Office, 1 Morton Street, Birmingham,
B1 3AX

Country
United Kingdom

Telephone
00447595709714 (office), 00447468683074 (Personal)

Email
dippal.manchanda@theassayoffice.co.uk

WG project(s)
ISO/CD 19199, Jewellery and precious metals — Determination of silver— ICP-OES method
using an internal standard

planned PWI:
o Jewellery and precious metals — Determination of silver — Cupellation method (fire
assay)

e Oxygen content in precious metals

o Jewellery and precious metals — Determination of gold — ICP-OES method using an
internal standard

This nomination has been confirmed by the National Standards Body of the Convenor

A biography/CV accompanied the nomination on the committee internal ballot

V02/2019
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Committee Manager of ISO/TC
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Date:
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Draft Indian Standard

METHODS OF CHEMICAL ANALYSIS OF SILVER ANODES

(Second Revision)

FOREWORD



This Indian Standard (First Revision) was adopted by the Indian Standards Institution on 15 March 1973, after the draft finalized by the Precious Metals Sectional Committee had been approved by the  Structural and Metals Division Council. 

Silver anodes used in electroplating should be of high purity and, therefore, accurate analysis of silver and copper is necessary to determine the quality of anodes. This standard was originally published in 1962. Need was felt to replace the colorimetric method for copper by a more sensitive photometric method. 

In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 ‘Rules for rounding off numerical values (second revision). 





































Draft Indian Standard

METHODS OF CHEMICAL ANALYSIS OF SILVER ANODES

(Second Revision)

1 SCOPE 

1.1 This standard prescribes methods for determination of silver and copper in the ranges specified in IS 1959. 

2 REFRENCES

		IS No.

		[bookmark: _GoBack]Title



		323 : 2009

		Rectified Spirit for Industrial Use - Specification (Second Revision)



		1070 : 2023

		Reagent Grade Water Specification Fourth Revision



		1959 : 1994

		Silver anodes for electroplating - Specification (Second Revision)



		2113 : 2014	

		Assaying silver in silver and silver alloys - Methods (Third Revision)



		5296 : 1995

		Chloroform, Pure and Technical - Specification (Second Revision)







3 SAMPLING FOR CHEMICAL ANALYSIS

3.1 Small pieces weighing about 10 g shall be cut preferably from opposite ends and thoroughly mixed up. Before taking samples, all surface dirt shall be removed. 

4 QUALITY OF REAGENTS 

4.1 Unless specified otherwise, pure chemicals and distilled water (see IS 1070) shall be employed in the tests. 

NOTE — 'Pure chemicals' shall mean chemicals that do not contain impurities which affect the results of analysis.

5 DETERMINATION OF SILVER 

5.1 The procedure as given in 5 or 6 of IS 2113 shall be followed. 

6 DETERMINATION OF COPPER BY DIETHYL DITHIO-CARBAMATE (PHOTOMETRIC) METHOD (FOR 0.01 TO 0.01 PERCENT COPPER) 

6.1 Outline of the Method

Silver is removed by precipitation as chloride, and copper in the filtrate is extracted as the diethyl dithiocarbamate complex in chloroform and the intensity of the colour measured at approximately 460 nm. 

6.2 Reagents 

6.2.1 Dilute Nitric Acid— 1 : 1 and 1 : 99 ( v/v ). 

6.2.2 Sodium Chloride Solution — 20 percent. Dissolve 20 g of sodium chloride in 100 ml of water. 

6.2.3 Ammonium Hydroxide Solution — 1:1 ( v/v ). 

6.2.4 Ammonium Citrate Solution — Add 200 g of citric acid in small portions to 420 ml of dilute ammonia (1:1). Make the solution slightly ammoniacal, add 5 ml of sodium diethyl dithiocarbamate and extract traces of copper with chloroform, discard the chloroform extract. Dilute the aqueous phase to 500 ml. 

6.2.5 Cresol Red Indicator Solution — Dissolve 0.1 g of the reagent in 00 ml of 50 percent rectified spirit (conforming to IS 323).

6.2.6 Sodium Diethyl Dithiocarbamate Solution — 0.1 percent. Dissolve 0.1 g of the reagent in 100 ml water and keep in amber-coloured bottle.

6.2.7 Chloroform — conforming to IS 5296.

6.2.8 Sodium Sulphate — solid. 

6.2.9 Standard Copper Solution — Dissolve 0.500 g of electrolytic copper in 5 ml of concentrated nitric acid, transfer to a 500-ml volumetric flask and dilute to 500 ml. Pipette out 10 ml and dilute to 1000 ml. One millilitre of the solution contains 0.01 mg of copper (as Cu). 

6.3 Procedure 

6.3.1 Take 0.500 g of the sample in a 250-ml beaker and dissolve in 5 ml of dilute nitric acid (1:1). Dilute to 50 ml. Add 5 ml of sodium chloride solution, stir, dilute to 100 ml and allow to settle. Filter through a dry Whatman filter paper No. 42. Collect the filtrate in a clean and dry l00-ml volumetric flask. 

6.3.2 Transfer an aliquot containing (0.005 to 0.05 mg of copper) to a 100-ml separating funnel. Add 5 ml of ammonium citrate, and a few drops of cresol red indicator solution. Add ammonium hydroxide solution drop by drop, till the solution turns red and then 5 ml in excess. Adjust the volume to 50 ml, add 5 ml of sodium diethyl dithiocarbamate and extract with 10 ml of chloroform. To the chloroform extract, add a few crystals of anhydrous sodium sulphate to make the solution clear if necessary. Transfer the extract to a 1-cm cell and take the photometric readings at 460 nm. Run a blank using the same quantities of reagents. Correct for the blank. 



6.3.3 Calibration Curve — Transfer 0, 0.5, 1, 2, 4 and 5 ml of standard copper solutions to different separating funnels and proceed as in 6.3.2. Record the photometric readings and draw a calibration curve by plotting photometric readings against milligrams of copper. 

6.3.4 Calculation — Convert the photometric readings into milligrams of copper in the aliquot taken by means of the calibration curve and calculate the percentage of copper as follows: 



Copper, percent =  

where 

A = mass in mg of copper in the aliquot taken, and 

B = mass in g of the sample represented by the aliquot taken. 

 


image43.emf
IS 2790.docx


IS 2790.docx
Draft Indian Standard

GUIDELINES FOR MANUFACTURE OF

 24KS, 23, 22, 21, 18, 14 and 9 CARAT GOLD ALLOYS

(Third Revision)

FOREWORD 

This Indian Standard (Second Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Precious Metals Sectional Committee had been approved by the Metallurgical Engineering Division Council. 

This standard was earlier published in 1964, revised in 1981 and then published as IS 2790 superseding IS 3541. In this revision the provisions of IS 2790:1999 (Second Revision) “Guidelines for manufacture of 23, 22, 21, 18, 14 and 9 Carat Gold Alloys” have been substituted by the new Gold Alloy grades 24KS, 23K, 22K, 20K, 18K & 14K thus doing away with grades 21K and 9K by way of merger with a view to have a single, complete and user friendly standard. The earlier three tables indicating typical compositions of the various types of gold alloys, Yellow, Red and White have also been rationalized with introduction of 24KS and 20K. The provisions of this standard have been aligned with IS 1417:2016 ‘Gold and gold alloys, jewellery/artefacts - Fineness and marking - Specification (fourth revision)’. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 2022 ‘Rules for rounding off numerical value (Second revision)‘. The number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.





















Draft Indian Standard

GUIDELINES FOR MANUFACTURE OF

 24KS, 23, 22, 21, 18, 14 and 9 CARAT GOLD ALLOYS

 (Third Revision)



1 SCOPE 

This standard covers guidelines for manufacture of 24KS, 23, 22, 21, 18, 14 and 9 carat gold in the form of ingot, bar, plate, sheet, rod, wire and granules. 

2 REFERENCES 

The following standards contain provisions which, through reference in this text, constitute provisions of this standard. At the time of publication, the editionsindicated were valid. All standards are subject to revision, and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below. 

		IS No

		Title



		191 : 2007

		Copper : Specification (Fourth revision)



		209 : 1992

		Zinc ingot (fourth revision)



		1417 : 2016

		Gold and gold alloys, jewellery/artefacts- Fineness and marking- Specification (Fourth revision)



		1418 : 2019

		Determination of gold in gold bullion, gold alloys and gold jewellery- Cupellation (fire assay) method(third revision)



		2112 : 2014

		Silver and silver alloys, jewellery/ artefacts - Fineness and marking - Specification (Third Revision)



		2782 : 1964

		Specification of Primary nickel



		3096 : 1965

		Specification of Fine grade palladium







3 TERMINOLOGY 

For the purpose of this standard, the following definitions shall apply. 

3.1 Assaying 

It is the chemical process of determining the gold content of the sample expressed in parts per thousand (‰). 

3.2 Bar 

A regular shaped ingot, narrow in width when compared to its length and made by casting in a metal or graphite mould. 

3.3 Carat 

Carat is one-twenty-fourths (l/24th) part by weight of the metallic element gold. 

3.4 Fineness 

The ratio between the mass of gold content and the total mass expressed in parts per thousand (‰). 

3.5 Ingot 

A solid casting of convenient shape and weight. 

3.6 Plate/Sheet 

Material in flat form obtained by rolling and of uniform width and thickness. 

3.7 Rod/Wire 

Material usually in rounded form with uniform cross-section throughout. It may also be square,rectangular or in other cross-sectional form in special cases. 

4 PURITY OF METALS 

4.1 Gold 

Gold used in the preparation of the alloys shall be standard or fine gold conforming to IS 1417. 

4.2 Alloying Elements 

For the purpose of alloying, the following metals conforming to grades as indicated against each shall be used: 

		Metal

		Grade

		Indian Standard, 

Ref to



		Silver

		999/1000

		IS 2112



		Copper

		FRHC Grade

		IS 191 (Part 6)



		Nickel

		99.90% (Grade 1)

		IS 2782



		Zinc

		Zn 99.95%

		IS 209



		Palladium

		Pd 99.9%

		IS 3096







4.2.3 Some typical compositions of the alloys including those specified in IS 1417 have been given in Annex A. 

4.2.4 Rich alloys of gold with silver and copper of known composition may also be employed. 

4.2.5 When preparing alloys that have to conform to a standard gold content, allowance shall be made forthe varying gold content, in the metal used. The following example will illustrate the point. Depending on the purity and caratage of gold, the parts of this gold required to produce a particular carat alloy may be calculated from the following formula: 



where

a = carat required, 

b = 24 parts of carat, and 

c = caratage of gold alloy to be converted. 

For example, for converting 22 carat gold to 14 carat gold, we require, 15.27 parts of 22 carat gold and8.73 parts of base alloy, such as copper-silver alloy. 

5 REQUIREMENTS 

5.1 Forms 

Gold of 24KS, 23, 22, 20, 18, and 14 carat shall be in the form of ingot, bar, plate, sheet, rod, wire and granules. Details of shape and size shall be subject to agreement between the purchaser and the seller. 

5.2 Standards for Assaying 

The actual gold content of the forms stipulated in 5.1 shall be of fineness as specified in IS 1417 when assayed in accordance with IS 1418. 

6 ACCESSORIES FOR MELTING 

6.1 Accessories such as crucibles, furnace, mould, mould dressing, etc are usually required for the preparation of gold alloy. 

6.2 The furnace should be capable of attaining a temperature of about 200°C above the temperature at which the alloy will melt completely. 

7 MELTING AND CASTING 

7.1 Weigh accurately gold and alloying elements. Place copper, which should preferably be in the form of grains, at the bottom of the crucible and then add silver, preferably in the form of grains. Finally, add gold and cover with a layer of lump charcoal, sufficiently thick to prevent oxidation followed by borax. When using zinc as an alloying element, let the alloy in the crucible melt and introduce zinc in the molten metal under the layer of charcoal in the crucible. 

7.1.1 When the entire mass is in liquid state stir thoroughly with red hot graphite stirrer, quickly withdraw the crucible from the furnace and pour the contents into a suitable mould previously warmed and dressed with oil. If the ingot is large, it will be necessary to slow down the pouring rate towards the end of casting so as to prevent shrinkage and promote better feeding of the casting. In all cases, the temperature of final pouring should be controlled so that it is about 50°C above the temperature at which the alloy will melt completely. 

7.1.2 In most cases and particularly when the composition has nickel or zinc in it, it is easier and better to manufacture the alloy in two stages, first by preparing an alloy of the base metals and then by mixing the proper proportion of this alloy with gold or an alloy of gold. When using nickel and zinc, it is better to prepare an alloy of copper, nickel and zinc or copper and zinc and to mix the requisite proportions of it with an alloy of gold and silver. 

7.1.2.1 A typical illustration for manufacturing 14 carat gold is as follows: 

a) Take pure copper 8 parts and pure silver 2 parts and melt them in a crucible under a layer of charcoal. After thoroughly mixing the molten alloy with a hot iron rod, pour the melt into a hot cast iron horizontal mould. 

b) Take 14 parts of pure gold in a crucible placed in a furnace. Depending on the purity of the gold taken, calculate the weight of copper-silver alloy required to produce 14 carat gold alloy as given in 4.2.5. 

c) Add the alloy to the crucible and heat. When the gold and the alloy are at the fusion point, add pure vegetable charcoal on the surface of the melt to prevent the alloy from oxidation. Then follow the procedure given in 7.1.1. 

NOTE — It is advisable to granulate the entire mass, remelt the granules and cast into ingots to ensure homogeneity. 

8 HEAT TREATMENT OF GOLD ALLOYS 

8.1 Annealing 

As general rule, when proper attention has been given to the melting and casting, a cast ingot may be reducedto one half in original thickness without any annealing.This reduction is to be effected in several passes, the actual opening of each pass varying with the alloy, 

8.1.1Condition 

The conditions necessary for successful annealing are: 

a) Annealing temperature, 

b) Duration of annealing, and 

c) Annealing atmosphere, 

8.1.1.1Annealing temperature

A suitable annealing temperature for the majority of gold alloys (excluding white gold) lies in the regionof 550°C- 650°C. The exact temperature, suitable forannealing any particular alloy may only beascertained by practice. 

8.1.1.2Duration of annealing 

The duration of annealing will depend on the size of the ingot. As a general rule, alloy should be removed as soon as they are uniformly heated to the annealing temperature and should not be allowed to soak for morethan a minute or two. 

Yellow gold requires a slightly higher temperature and slightly longer annealing time than red gold which contains larger proportion of copper than of silver. 

8.1.1.3Annealing atmosphere

Annealing has always to be carried out under non- oxidising conditions to prevent oxidation of the base metals present in the alloys. For ideal results, a mufflefurnace equipped with pyrometer and heated by gas or electrically and with attachment for maintaining non-oxidising atmosphere is the best equipment. 

The working jeweller will seldom have a muffle furnace or pyrometer available and he will have to take recourse to the blow-pipe annealing generally used for small articles in the course of manufacture. The article is thinly coated with a mixture of boric acid and methylated spirit and dried. It is next placed on a charcoal block and heated as far as possible to the time and temperature combination. Some oxidation is inevitable and particularly with large pieces annealing may not be expected to be perfectly uniform. 

8.2 Quenching 

Quenching is an essential operation after annealing of the carat alloys. 

8.2.1 Quenching should be performed generally from a temperature of 400°C for the carat alloys. Visual estimation of the correct temperature is difficult and experience and judgment of the craftsman are theonly guides in the absence of any equipment for measurement of temperature. 

8.2.2 It is advantageous to quench the alloy in dilute sulphuric acid of about 5 to 10 percent strength. 

9 MARKING 

9.1 The gold ingot, bar, plate and sheet may be suitably marked in a prominent position with their fineness, the mass and the name of manufacturer or his trademark and the date of manufacture. In case ofrod/wire and granules the containers duly sealed shall be marked in a prominent position with their fineness, the mass and the name of the manufacturer or his trademark and the date of manufacture. 

















ANNEX A

(Clause 4.2.3)

TYPICAL COMPOSITION

A-l The typical compositions of 24KS, 23, 22, 20, 18, and 14 carat yellow, red and white gold alloys are given in Tables 1 to 3 for information. 

Table 1 Typical Compositions of YellowGold Alloys 

(Clause A-l) 

		Grades in Carat

		                                        Metals, Percent by Mass





		

		Au

		Ag

		Cu

		Zn



		 23

		96.00

		4.00

		---

		---



		

		96.00

		2.00

		2.00

		---



		

		96.00

		----

		4.00

		---



		

		

		

		

		



		22

		91.66

		8.34

		---

		---



		

		91.66

		6.20

		2.14

		---



		

		91.66

		4.10

		4.24

		---



		

		91.66

		2.00

		6.34

		---



		

		91.66

		---

		8.34

		---



		

		

		

		

		



		21

		87.50

		12.50

		---

		---



		

		87.50

		10.00

		2.50

		---



		

		

		

		

		



		18

		75.00

		16.00

		9.00

		---



		

		75.00

		12.50

		12.50

		---



		

		75.00

		11.00

		14.00

		---



		

		75.00

		9.50

		15.50

		---



		

		

		

		

		



		14

		58.50

		17.50

		24.00

		---



		

		58.50

		15.00

		26.50

		---



		

		58.50

		12.50

		29.00

		---



		

		

		

		

		



		9

		37.50

		17.50

		42.00

		3.00



		

		37.50

		11.00

		51.50

		---



		

		37.50

		10.50

		45.00

		7.00





Remarks:

(a) The Grade 20 with proportionate change in gold, silver Copper composition be introduced above Grade 21 in the Table 1 and 2 of the existing standard. 

(b) The Grade 9 and 21 are kept as it is only for reference purpose being a prevalent grade in export consignments not intended to be sold locally and not requiring hallmarking.

(c) The Grade 24 KS meant for jewellery manufacturing and hallmarking be introduced in the table for Yellow Gold manufacturing and the solder alloy composition permitted for Grade 23 without Cu provided the melting purity of the article does not go below the declared purity. 



Table 2 Typical Compositions of Red Gold Alloys 

(Clause A-l) 

		Grades in Carat

		                                        Metals, Percent by Mass



		



		

		Au

		Ag

		Cu

		Ni

		Zn



		21

		87.50

		2.50

		10.00

		---

		---



		

		87.50

		---

		12.50

		---

		---



		

		

		

		

		

		



		18

		75.00

		4.00

		21.00

		---

		---



		

		75.00

		2.50

		22.50

		---

		---



		

		75.00

		---

		25.00

		---

		---



		

		

		

		

		---

		



		14

		58.50

		7.50

		34.00

		---

		---



		

		58.50

		6.00

		35.50

		---

		---



		

		58.50

		5.20

		36.30

		---

		---



		

		

		

		

		

		



		9

		37.50

		7.50

		55.00

		---

		---



		

		37.50

		---

		61.00

		---

		1.50



		

		37.50

		5.00

		57.50

		---

		---







Table 3 Typical Compositions of White Gold Alloys 

(Clause A-l) 

		Grades in Carat

		                                        Metals, Percent by Mass



		

		



		

		Au

		Ag

		Cu

		Ni

		Zn

		Pa



		18

		75.00

		15.00

		---

		---

		---

		10.00



		

		75.00

		8.00

		---

		---

		---

		17.00



		

		75.00

		---

		5.00

		5.00

		---

		15.00



		

		75.00

		11.00

		3.10

		5.90

		---

		5.00



		

		75.00

		---

		14.50

		14.50

		5.00

		---



		

		

		

		

		

		

		



		14

		58.50

		---

		18.00

		17.50

		6.00

		---



		

		58.50

		---

		16.50

		16.50

		8.50

		---



		

		58.50

		31.50

		---

		10.00

		---

		---



		

		58.50

		21.50

		5.00

		---

		---

		15.00



		

		58.50

		18.00

		6.50

		2.00

		1.00

		14.00



		

		

		

		

		

		

		



		9

		37.50

		---

		55.00

		---

		---

		---



		

		37.50

		---

		61.00

		---

		1.50

		---







GENERAL NOTES 

1 The alloys shall be free from Pb, Bi, As, Hg, Se, Te and Pt group metals etc. 

2 Composition of gold alloys given above are indicative and not exhaustive. The base metal contents may vary to get desired colour and other physical characteristics but gold content (melting purity) shall however not go below the minimum fineness as specified for the respective grades. 
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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. ISO 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 of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by the European Committee for Standardization (CEN) Technical
Committee CEN/SSM21, Precious metals — Applications in jewellery and associated products, in
collaboration with ISO Technical Committee TC 174, Jewellery, in accordance with the agreement on
technical cooperation between ISO and CEN (Vienna Agreement).

This third edition cancels and replaces the second edition (ISO 11490:2015), which has been technically
revised.

The main changes are as follows:

— extension of the scope of application to all precious metal alloys beyond the jewellery sector;

— clarification of the fineness for which the test is suitable;

— addition of a specific preparation for samples containing a significant amount of silver in Clause 8;
— change of precipitation method in Clause 8;

— suppression of the use of hydrofluoric acid and sulfuric acid;

— harmonization of method with ISO 11210.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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INTERNATIONAL STANDARD ISO 11490:2023(E)

Jewellery and precious metals — Determination of
palladium — Gravimetry using dimethylglyoxime

1 Scope

This document specifies a gravimetric method for the determination of palladium on a material
considered homogeneous. The palladium content of the sample lies preferably between 50 and 999
parts per thousand (%o) by mass. Fineness above 999 %o can be determined using a spectroscopy
method by difference (e.g. ISO 15093).

This method is also intended to be used as one of the recommended methods for the determination of
fineness in jewellery alloys covered by ISO 9202.
2 Normative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

31
palladium sponge
palladium obtained after calcination of the palladium dimethylglyoxime precipitate

4 Principle

The sample is dissolved in aqua regia. Palladium is precipitated with dimethylglyoxime. The palladium
dimethylglyoxime complex precipitate is converted by ignition to metallic palladium which is weighed.

If present, silver is separated as silver chloride.

Co-precipitated alloying elements are tested in the re-dissolved palladium sponge and measured using,
for example, an inductively coupled plasma optical emission spectrometer (ICP-OES), and a correction
applied.

5 Reagents

During the analysis, unless otherwise stated, use only reagents of recognized analytical grade and only
distilled water or water of equivalent purity.

5.1 Hydrochloric acid (HCI), with a mass fraction of approximately 30 % to 37 % of HCI.
5.2 Diluted hydrochloric acid, consisting of a mix of one volume of hydrochloric acid (5.1) and one

volume of water.

©1S0 2023 - All rights reserved 1
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5.3 Nitric acid (HNO;), with a mass fraction of approximately 65 % to 70 % of HNO;.
5.4 Diluted nitric acid, consisting of a mix of one volume of nitric acid (5.3) and one volume of water.

5.5 Aqua regia, consisting of a mix of three volumes of hydrochloric acid (5.1) and one volume of
nitric acid (5.3).

5.6 Ethanol, with a mass fraction of 96 %.
5.7 Dimethylglyoxime.

5.8 Saturated aqueous solution of dimethylglyoxime, obtained by mixing dimethylglyoxime
(5.7) in boiling water until dimethylglyoxime does not dissolve anymore, and letting the solution stay
overnight.

5.9 Saturated ethanol solution of dimethylglyoxime, obtained by mixing dimethylglyoxime
(5.7) in ethanol (5.6) until dimethylglyoxime does not dissolve anymore, and letting the solution stay
overnight.

5.10 Reducing gas, such as hydrogen or a hydrogen/nitrogen mixture.

5.11 Inertgas, such as carbon dioxide or nitrogen.

6 Apparatus

6.1 Customary laboratory apparatus.

6.2 Reduction apparatus, see Figure A.1.

6.3 Porcelain crucibles, of preferably 20 ml to 45 ml volume.

6.4 ICP-OES, capable of determining traces of metals.

6.5 Muffle furnace; capable of attaining at least 900 °C.

6.6 Ashless filter paper, capable of retaining particles greater than 3 pm.
6.7 Analytical balance, with a reading accuracy of 0,01 mg.

7 Sampling

The sampling procedure should be performed in accordance with ISO 11596.
8 Procedure

8.1 Preliminary analysis
WARNING — Suitable health and safety procedures should be followed.

When the composition of the samples is unknown, a preliminary analysis by suitable means shall be
used to determine the approximate composition of the material, e.g. XRF (X-ray fluorescence) analysis.

2 © IS0 2023 - All rights reserved
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8.2 Preparation of samples free of silver

Flatten the sample (if necessary) to less than 0,5 mm thick, weigh at least two samples of the alloy
containing approximately 250 mg of palladium accurately to 0,01 mg and transfer it to a glass beaker
(preferably of 150 ml).

Sample mass may be increased to contain up to 1 g of palladium, provided all other masses and volumes
are adapted. The palladium precipitate is voluminous and this aspect should be considered while
deciding the mass of the sample.

Add 10 ml to 15 ml of aqua regia (5.5), dissolve on a hot plate. After dissolution, evaporate to 5 ml to
7 ml and add few drops of hydrochloric acid (5.1). Allow to cool.

Dissolution may be performed in a sealed container under pressure. In that case, the volume of aqua
regia (5.5) may be adapted to optimize the dissolution.

8.3 Preparation of samples containing silver

Flatten the sample (if necessary) to less than 0,5 mm thick weigh at least two samples of the alloy
containing approximately 250 mg of palladium accurately to 0,01 mg and transfer it to a glass beaker
(preferably of 150 ml).

Add 10 ml of diluted nitric acid (5.4), cover the beaker with a watch glass and heat at 70 °C to 80 °C
for 20 min. Add 30 ml of hydrochloric acid (5.1). An inseluble silver chloride is formed. Heat for good
coagulation of the precipitate and evaporate the solution te 20 ml. Allow it to settle for 12 h in a dark
place.

Filter the supernatant solution and keep theprecipitate into the beaker. Collect the filtrate in a 250 ml
beaker. If the silver chloride precipitate is coloured yellow, add the 1 ml to 2 ml of diluted hydrochloric
acid (5.2), boil for 1 min to 2 min, filter the solution'and repeat until the precipitate is white. Wash the
precipitate with water.

8.4 Precipitation of palladium with dimethylglyoxime

Transfer the solution (from 8.2) or the filtrate (from 8.3) into a 1 000 ml Erlenmeyer flask. Add 100 ml
of diluted hydrochloric acid (5.2) and mix well. Add 100 ml of saturated aqueous dimethylglyoxime
solution (5.8) and mix well. Add hot water to an approximate volume of 450-500 ml and mix well.
Add 100 ml of saturated ethanol dimethylglyoxime solution (5.9) and mix well. Add hot water to an
approximate volume of 750 to 800 ml.

Leave to settle for 1 h; filter over a filter paper (6.6) and wash with 600 ml to 700 ml of hot water. Collect
the filtrate for determination of palladium by ICP-OES (6.4). Alternative filtration methods may be used,
such as vacuum filtration on a Gooch funnel. Wipe the Erlenmeyer flask with a second filter paper (6.6).
Transfer the precipitate and the filter paper to a porcelain crucible (6.3). Tap the filter paper to obtain a
flat surface and dry in an oven at 110 °C to 120 °C for 3 h.

Heat the crucible gently (for about 40 min) first to char the paper and then to decompose the palladium
complex. When all fuming has ceased, ignite at 800 °C = 50 °C for 1 h.

Significant absorption of oxygen can take place during ignition. Oxidation can be avoided by calcining
under reducing gas (5.10), using the device or an equivalent presented in Annex A, followed by cooling
under inert gas (5.11) or reducing gas (5.10). Not using a reducing gas can lead to the presence of a large
quantity of oxides. In that case, the partially oxidized palladium shall be reduced to the metallic state
by heating it in presence of reducing gas (5.10).

Weigh the palladium sponge obtained.
NOTE1 The filter paper can be transferred into a previously weighed crucible placed into a larger crucible.

The mass of the palladium sponge can be determined by weighing the crucible with the sponge and by deducting
the crucible weight.
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NOTE 2  The crucible with the sponge should be stored in a desiccator before weighing the sponge.

Dissolve the palladium sponge in 20 ml of aqua regia (5.5). Measure the co-precipitated elements by
suitable means such as ICP-OES (6.4), using calibration solutions with a composition similar to the
composition of the palladium sponge.

9 Calculation and expression of results

9.1 Calculation

If the final weighed mass exclusively contains palladium, calculate the palladium content, Wpy, in parts
by mass per thousand (%o) using Formula (1):

m +m2 3
Wpq =———=-10 6
my

where
my is the mass of the sample, in milligrams;
m, is the mass of palladium in the filtrate, in milligrams;

m5 is the final mass of the palladium sponge, in milligrams.

If the final weighed mass contains other elements, calculate the palladium content, Wp,, in parts by
mass per thousand (%o) using Formula (2):

Wpq = 3772 "X 103 (2)
where m, is the total mass of other elements contained in the palladium sponge, in milligrams.

9.2 Repeatability

The results of duplicate determinations shall correspond to better than three parts by mass per
thousand (%o) of palladium. If the variation is greater than this, the assays shall be repeated.

10 Test report

The test report shall include at least the following information:

a) identification of the sample including source, date of receipt, form of sample;
b) sampling procedure;

c¢) method used by reference to this document, i.e. ISO 11490:2023;

d) palladium content of the sample, in parts per thousand (%o), by mass, as single values and mean
values;

e) ifrelevant, any deviations from the method specified in this document;
f) any unusual features observed during the determination;

g) date of test;

h) identification of the laboratory carrying out this analysis;

i) signature of the laboratory manager and operator.
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Annex A
(informative)

Reduction apparatus example

Figure A.1 shows an example of a reduction apparatus.

Key

1 crucible

2 gasburner
a  Gas flow.

Figure A.1 — Reduction apparatus
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