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Standard Atomic Weight of Hafnium 
Revised

The IUPAC Com-
mission on Isotopic 
Abundances and 
Atomic Weights 
(CIAAW) met under 
the chairmanship of 
Dr. Juris Meija (Can-
ada), at the Federal 
Institute for Mate-
rials Research and 
Testing (bam.de), 
Berlin Germany, in 
June 2019. As IUPAC celebrates its centennial in 2019, 
its oldest body, the CIAAW, turns 120 with its beginnings 
tracing back to Berlin in 1899 [1]. Following its 2019 
meeting, the CIAAW recommended changes to the stan-
dard atomic weight (i.e. relative atomic mass) of hafnium 
based on recent determinations and evaluations of its 
isotopic composition:

hafnium: to 178.486 ± 0.006 from 178.49 ± 0.02
The CIAAW continues to recognize the extent 

of natural variations in the atomic weights of the 

elements. For example, radioactive decay of lutetium 
alters the isotopic composition of hafnium by produc-
ing the light isotope of hafnium-176. Thus, some rare 
terrestrial materials can have abnormal isotopic com-
positions of hafnium with the most extreme known 
case being sedimentary chert from South Africa hav-
ing atomic-weight value of 178.447.

The CIAAW continues to evaluate literature data 
which leads to identifi cation of developments in the 
measurement science, recognition of new discover-
ies, and remains committed to modernize its technical 
guidelines and work towards further expansion of its 
website to include more historical databases. These 
changes and considerations will be published in Pure 
and Applied Chemistry [2] and can be found online at 
the website of The CIAAW (ciaaw.org).

Notes
1. For a historical account of the CIAAW, see J.R. De 

Laeter and J. Meija (23 Jan 2019) “A Weighted Service 
to Chemistry” IUPAC 100 Stories. Retrieved from 
https://iupac.org/100/stories/ciaaw-in-the-service-of-
chemistry/ and references therein.

2. The “Atomic Weights of the Elements 2017” is to 
appear next in Pure and Applied Chemistry; see https://
www.ciaaw.org/publications.htm for release.
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1:1 mixture of R and S enantiomers 
(racemate)

Preferred IUPAC names (PINs)

(R)-2-hydroxypropanoic acid      (S)-2-hydroxypropanoic acid rac-2-hydroxypropanoic acid

Other IUPAC approved names

(R)-lactic acid (S)-lactic acid (RS)-2-hydroxypropanoic acid

rac-lactic acid

(RS)-lactic acid

Structures and names of the lactic acids used for preparation of lactic acid-based polymers

Making an imPACt

Recent IUPAC technical reports and 
recommendations that aff ect the many fi elds 
of pure and applied chemistry. 
See also www.iupac.org/what-we-do/journals/

Nomenclature and terminology for
 linear lactic acid-based polymers 
(IUPAC Recommendations 2019)
Vert, M., Chen, J., Hellwich, K., et al. 
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For more than 60 years, scientists have studied poly-
mers based on lactic acid enantiomers. This family 

includes aliphatic polyesters and linear, branched, and 
star copolymers containing lactic acid-based aliphatic 
polyester segments. These polymers have been devel-
oped primarily for applications in biological situations 
where full performance is required for only a limited 
period of time, after which degradation and elimination 
occur. Areas of application include surgery, pharmacol-
ogy, regenerative medicine, dentistry, ecology, agri-
culture, packaging, etc. To take full advantage of the 
outstanding properties of these polymers, it is essential 


