JIS

JAPANESE
INDUSTRIAL
STANDARD

Translated and Published by
Japanese Standards Association

JIS K 013820

General rules for quantitative nuclear
magnetic resonance spectroscopy

Standardization System for the Creation of
New Markets

ICS 71.040.50
Reference number : JIS K 0138 : 2018 (E)

PROTECTED BY COPYRIGHT 33 S



K 0138 :2018

Date of Establishment: 2018-01-22
Date of Public Notice in Official Gazette: 2018-01-22
Investigated by: Japanese Industrial Standards Committee
Standards Board for ISO area
Technical Committee on Chemical Products and

Analytical Methods

JIS K 0138 : 2018, First English edition published in 2018-09

Translated and published by: Japanese Standards Association
Mita MT Building, 3-13-12, Mita, Minato-ku, Tokyo, 108-0073 JAPAN

In the event of any doubts arising as to the contents,
the original JIS is to be the final authority.

© JSA 2018

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized
in any form or by any means, electronic or mechanical, including photocopying and microfilm, without
permission in writing from the publisher.

Printed in Japan HN

PROTECTED BY COPYRIGHT



K0138:2018

Contents
SCOpe ................................................................................................. 1
Normative references ............................................................................ 1
Terms and deflnltlons ........................................................................... 1
Quantitative nuclear magnetic resonance spectroscopy (QNMR) ------oeeeeeee 7
Principle Of qNMR ............................................................................... 7
Principle Of lH qNMR ........................................................................... 9
Apparatus .......................................................................................... 12
General ............................................................................................. 12
Installation CODditiODS and safety .......................................................... 12
Outline Of apparatus configuration ........................................................ 14
Preparation fOI' 1H qNMR ..................................................................... 15
General ............................................................................................. 15
Weighing of samples and reference standards for gNMR  ---o-vvreeeeeereereeenenes 16
Reference materials ............................................................................. 16
Selection Of deuterated solvent .............................................................. 17
NMR tubes ........................................................................................ 17
Optimization Of NMR apparatus ............................................................ 18
Preparation Of sample solution .............................................................. 18
Measurement conditions for TH qNMR ------wwreeermmmmmeeesmmimee 20
Measurements .................................................................................... 22
lH qNMR measurement condition settings .............................................. 22
Measurement Operations ...................................................................... 22
SaVing and processing FID data ........................................................... 22
Analysis ............................................................................................ 22
General ............................................................................................. 22
Calculations ..................................................................................... 23
EXpI’eSSiOﬂ Of analytical Values ............................................................. 23
SaVing and managing data ................................................................... 28
Quality CODtI‘Ol Of data ........................................................................ 24
General ............................................................................................. 24
Qualification Of NMR apparatus ............................................................ 24
System Sultabl].lty test ......................................................................... 24
Ensuring traceability ........................................................................... 25
Ensuring the rellabl].lty Of analytical Values ............................................ 25

Points to be noted when including *H qNMR as a specification

@)
PROTECTED BY COPYRIGHT



K 0138:2018

Annex A (informative)
Annex B (informative)
Annex C (informative)
Annex D (informative)

Annex E (informative)

in lndIVIdua]. Standards ....................................................................... 26
Preparation Of Sample SOlution ................................... 27
IH qNMR spectroscopic measurements «-«::ooememeeeeeeeeees 38
IH qNMR spectra analysis - wreemmmmemm. 45
Welghlng Of Sample ................................................... 51
Determining the uncertainty ...................................... 56
(i1)

PROTECTED BY COPYRIGHT



K0138:2018

Foreword

This Japanese Industrial Standard has been established by the Minister
of Economy, Trade and Industry through deliberations at the Japanese
Industrial Standards Committee in accordance with the Industrial
Standardization Law.

This JIS document is protected by the Copyright Law.

Attention is drawn to the possibility that some parts of this Standard
may conflict with patent rights, applications for a patent after opening to
the public or utility model rights. The relevant Minister and the Japanese
Industrial Standards Committee are not responsible for identifying any of
such patent rights, applications for a patent after opening to the public or
utility model rights.
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JAPANESE INDUSTRIAL STANDARD JISK 0138 : 2018

General rules for quantitative nuclear magnetic resonance
spectroscopy

1 Scope

This Japanese Industrial Standard defines the general rules for applying quantita-
tive nuclear magnetic resonance (QNMR) using proton (H) nuclei to perform quantita-
tive analysis based on the internal standard method to analyze the content and purity
of chemical substances. This method i1s applicable to materials that have non-ex-
changeable 1H nuclei and are dissolved in a solvent.

2 Normative references

The following standards contain provisions which, through reference in this text,
constitute provisions of this Standard. The most recent editions of the standards (in-
cluding amendments) indicated below shall be applied.

JIS B 7609 Weights

JIS K 0050 General rules for chemical analysis

JIS K 0211 7Technical terms for analytical chemistry (General part)

JIS K 0215 Technical terms for analytical chemistry (Analytical instrument part)

ISO 17034 General requirements for the competence of reference material producers

3 Terms and definitions

For the purpose of this Standard, the terms, definitions, symbols, and abbreviations
given in JIS K 0050, JIS K 0211, and JIS K 0215 and the following apply.

3.1
nuclear magnetic resonance (NMR)

resonance phenomenon of the absorption of radio frequency radiation by nuclei in a
magnetic field

3.2

quantitative NMR (QNMR)

quantitative analysis using NMR spectroscopy

3.3

1H quantitative NMR ({H qNMR )

quantitative NMR spectroscopy using protons (:H) as the observed nuclei
3.4

signal
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