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Ack: S. Chalk

https://goldbook.iupac.org

Provenance

DOI

Currently developing the processes and practices needed to ensure definitions are born digital  

The IUPAC Gold Book – A 
digital aggregation of IUPAC 

Termoinologies

API

Searchable
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● Chemical concepts defined 
within IUPAC Recommendations 

● Attributes, types, parameters, 
dependencies of chemical 
properties, measurements, etc.

● Published primarily in
Pure & Applied Chemistry 
(authoritative source 
for scientific meaning)

● Gold Book aggregates with rich 
semantic metadata 

● Does NOT include naming rules, 
quantity calculations, specific 
entities or instances 

Gold Book: Sources & Scope 

https://www.degruyter.com/journal/key/pac/html

https://www.degruyter.com/journal/key/pac/html
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● Early projects (1,2) to develop XML 
version of the Gold Book (released 
online 2006) enabled:
○ Basic search
○ DOI for each concept

● Technical update in 2019 added:
○ Comprehensive search
○ Device agnostic UI
○ REST API

● Updating content (ongoing)
○ ~24500 definitions, ~16000 unique

● License: CC BY-SA 4.0 per term

The Online Gold Book

(1) Development “Standard XML data dictionaries for chemistry” https://iupac.org/project/2002-022-1-024 
(2) Updating “Enhancement of the electronic version of the IUPAC Compendium of Chemical Terminology” https://iupac.org/project/2007-016-1-024

Gold Book Statistics
● 6463 concepts (Eight Divisions)

○ 1233 Div I (Physical) 
○ 286 Div II (Inorganic)
○ 2204 Div III (Organic)
○ 644 Div IV (Polymer)
○ 1395 Div V (Analytical)
○ 597 Div VI (Environmental)
○ 493 Div VII (Health)
○ 127 Div VIII (Naming)

● 10K Wikipedia links (2,400 concepts)
● 1947 entries on Wikidata (P4732)
● 1K hits/day (since Jan 2021)

https://iupac.org/project/2002-022-1-024
https://iupac.org/project/2007-016-1-024
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Example 
Concept 

Definitions

From: Perrin, Charles L., et al.,  "Glossary of 
terms used in physical organic chemistry 
(IUPAC Recommendations 2021)" 
Pure Appl. Chem., vol. 94, no. 4, 2022, pp. 
353-534. https://doi.org/10.1515/pac-2018-1010

Guidelines for Writing 
a Concept Definition

https://doi.org/10.1515/pac-2018-1010
https://iupac.org/what-we-do/recommendations/guidelines-for-drafting-reports/#constructing-a-terminology-entry-in-a-glossary
https://iupac.org/what-we-do/recommendations/guidelines-for-drafting-reports/#constructing-a-terminology-entry-in-a-glossary
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Example 
Concept

Page
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Example 
API

Download

https://goldbook.iupac.org/terms/view/A00028/json

● API download 
as XML or JSON

● Crossref 
metadata also 
available via 
https://api.crossref.org

https://goldbook.iupac.org/terms/view/A00028/json
https://api.crossref.org


ADVANCING CHEMISTRY WORLDWIDE

Updating 
Gold Book 
Content:
The Term 
Review 
System 
(TRS)
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● Ingestion of content for all source IUPAC Recommendations into 
the TRS by the Summer 2024

● By January 2024
○ Nine Recommendations from 2021 onwards (~2000 terms)
○ “Glossary of Physical Organic Chemistry” - 618 terms
○ “Glossary of Methods/Terms used in Analytical Spectroscopy” - 586 terms

● Divisional review and approval of older recommendations 2024
○ Linking is only ‘within’ recommendations - across?
○ Analysis of same terms across multiple IUPAC Divisions

■ One definition with notes OR multiple definitions w/context
● Updated Goal - to be completed by July of 2025 at the IUPAC GA
● Reminder:  IUPAC is a volunteer organization…

Concept Updates -  Revised Schedule
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● Enable the Gold Book to support chemistry related ontologies
○ Expose appropriate metadata to derive machine-processable meaning and 

allow reference to source scientific definitions (DOI trace) 
○ Develop mechanisms by which Gold Book concepts can be utilized in 

ontologies, and expose that reuse back through the Gold Book 
○ Identify gaps in concepts/terminology and pipeline into the formal IUPAC 

Recommendation process 
○ Contribute to IUPAC-community projects on concept definitions and semantic 

mapping 
● IUPAC concepts need to be reusable across a broad and diverse 

community (academic, industrial, interdisciplinary, international, etc.)
○ What are your needs for chemical concepts, what is missing?
○ Are there classification schemes that support a range of reuse applications? 

GOAL: Enable Semantic Chemistry
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● NFDI4Chem and IUPAC have been working on guidance document on how 
to incorporate terms into ontologies

● This includes:
○ Citation - DOI of Gold Book term
○ Abstracting relevant metadata - concept, genus, and differentia
○ Alignment with an upper level ontology (if appropriate)

● Examples follow
○ How transferable would these constructs be for different use cases? 
○ What needs more chemistry context? classification? 
○ How do we handle dependencies (e.g., other concepts, other sources)? 

Reuse of IUPAC Defined Terms in Ontologies
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● Example 1:
○ IUPAC Term: 3.5 additive matrix effect
○ Source: “Metrological and analytical concepts in analytical chemistry”
○ Definition: Matrix effect that is independent of the measured quantity value [VIM 

2.10] of the measurand
○ Metadata

■ Concept: additive matrix effect
■ Genus: matrix effect
■ Differentia: independent of the measured quantity value of the measurand

○ Outcome: Good
○ Comment: Definition is aligned with this analysis

Reuse of IUPAC Defined Terms in Ontologies

https://doi.org/10.1515/pac-2019-0819
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● Example 2:
○ IUPAC Term: 3.1.15 sorbent trap
○ Source: “Glossary of terms used in extraction”
○ Definition: Tube filled with porous sorbent typically used to extract analytes from 

the gas phase
○ Metadata

■ Concept: sorbent trap
■ Genus: extraction device
■ Differentia: sorbent packed into a tube such that analytes may be extracted from a gas phase

○ Outcome: Ambiguity in definition - “typically”
○ Comment: Needs more context, section 3.1 is “Gas-phase extraction”

Reuse of IUPAC Defined Terms in Ontologies

https://doi.org/10.1515/pac-2015-0903
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● Example 3:
○ IUPAC Term: chemical species
○ Source: “Glossary of terms used in physical organic chemistry”
○ Definition: Ensemble of chemically identical molecular entities that can explore the 

same set of molecular energy levels on the time scale of an experiment. The term is 
applied equally to a set of chemically identical atomic or molecular structural units 
in a solid array.

○ Metadata
■ Concept: chemical species
■ Genus: molecular entities
■ Differentia: chemically identical molecular entities that can explore the same set of molecular 

energy levels on the time scale of an experiment
○ Outcome: Incomplete…how to represent at different levels?
○ Comment: Complicated…

Reuse of IUPAC Defined Terms in Ontologies

https://doi.org/10.1515/pac-2018-1010
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● Dr. Stuart Chalk, Technical Editor for the Gold Book
○ schalk@unf.edu

○ https://orcid.org/0000-0002-0703-7776

○ https://www.linkedin.com/in/stuchalk/

● Gold Book Questions: goldbook@iupac.org

● Content Editor for the Gold Book: Dr. Jan Kaiser - J.Kaiser@uea.ac.uk 
● Chair of the Interdivisional Committee on Terminology, Naming and 

Symbols (ICTNS): Dr. Jürgen Stohner - juergen.stohner@zhaw.ch 
● Chair of the Committee on Publications and Cheminformatics 

Standards (CPCDS): Ms. Leah McEwen - lrm1@cornell.edu

Contact Information
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