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Can we come up with clearer & more

, , PROJECT AIM
self-consistent terminology ?

: : The terms “step-growth polymerization” and “chain-growth polymerization” are
Before proposmg. neyv ter”m.s, the project me”mbers reached OL,Jt to the used widely to describe the two main polymerization mechanisms. However,
Polymer community via a “dilemma document” in Polymer Chemistry (RSC both mechanisms require series of (elementary) steps AND both produce
journal) with the intention to outline the problem in the terminology used. polymer chains!
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Polymer Chemistry This project aims to update the 1994 BASIC CLASSIFICATION AND DEFINITIONS
OF POLYMERIZATION REACTIONS* document to address these concerns in the

Articlee « ALTMETRIC attention score » context of existing trends in polymer synthesis.

Reconsidering terms for mechanisms M) Check for updates

of polymer growth: the “step-growth” ey e -
- . Termino.logy in the Polymer Division ?f the [ [
and “chain-growth” dilemma ool et pied The SPT at the #RSC Poster competition
job looking into this dilemma and have
clearly described their findings.
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= Historical overview of terminology Tl i e aeiusing 65

= Study of terms in textbooks I The problem : STEP vs CHAIN Q a
undamental differences in

= Language/translation issues the growth of polymers.
STEP molecules of ALL sizes react only ACTIVE sites react

= QOther exceptions (polymerisation mechanisms SPT/IUPAC have never

actually endorsed the terms ¢ O or TERMINATION step ¢ 6@ - and TERMINATION steps
“step-growth” and “chain- » O .
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This article is part of the themed collections: growth, S | o
. . . . . - The terms ‘step-growth polymerization” and “chain-growth We are concerned that these terms are confusing because they do not
* Chemistry of polymers - Chemical Science symposium collection polymerization” are used widely to describe the two main describe the fundamental differences in the growth of polymers by
polymerization mechanisms. these methods. So...
e PO |yme I C he Mi Stl’y Rece nt H OT Al‘tIC|eS However, both mechanisms require series of (elementary) Can we come up with clearer
steps AND both produce polymer chains! & more self-consistent terminology ?
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The IUPAC Subcommittee on Polymer Terminology (SPT), aims to provide guidance and
recommendations on issues of terminology and nomenclature related to polymers. Two
recommendations by the SPT were published in 1974, and 1994. The latter suggested the use of four
more comprehensive terms; however, some issues still remain :
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22 CO nfe rence I n WI n n I peg by p rOJ eCt Cha I r JOh n Matson "’ s The terms polycondensation and polyaddition sound very similar to
THERS. L SPLINE AT SRt I 16 202 1 the terms “condensation polymerization"and “addition

polymerization”, proposed by Carothers nearly a century ago, but

The talk’'s slides were made available for other SPT growin y MONOMESIn  pioygeunes ot these pairs are not synonyms.
. members to present in future occasions, like: o
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sizes reacting
A chain polymerization (as defined in 1994) is a series of addition

| : p reactions, while polyaddition has a limited definition that excludes
‘ usually non- chain

reaction type chain reaction chain polymerization.
reaction
r\' Jan Merna r at the 2023 COl |Oq u I u m Of the InStItUte Of | WITH low-molai CONES:&AT'VE ot RIS AT The function of the term chain polymerization as both a generic term
XX o : : . . 2 mass byproducts POLYMERIZATION 3 and a specific term is confusing, since for “step-growth™-type
\ Macrom0|eCU|ar Chemlstry, UnlverSIty Of Chemlstry and - mechanisms. no generic term has been proposed\
Technology, in Prague; and Greg Russell, in his 3rd year e
! ! ! ‘ UM POLYADDITION
N . . | mass byproducts | POLYMERIZATION All forms of polymerization generate polymer chains, but the term
UG Chemistry course at the University of Canterbury. ° = . 4 chain polymerization might be taken to imply that only such
polymerizations do so, and that polyaddition and polycondensation
Table. 1 Recommendations on polymerization terminology made by SPT in 1994 do not.
Use in textbooks Historical overview
An analysis of terms used historically and in current books was particularly illuminating: despite a clear
understanding for many decades of the two types of basic mechanisms of polymer growth, we as a . 1929
community still have not agreed on terms to describe these two cases. W.G. Carothers
* first to recognize the
. e examined the terms used in approximately 40 textbooks, including multipte editions of some. This mechanistic disctinction
The was held on the Twitter platform on February 28t and lasted 24 hrs We examined th din approximately 40 textbooks, including multiple editions of some. Thi
. . . . . A allowed us to gauge the influence of the definitions recommended by SPT in 1994 over time. 1939
During this time, the community interacted through messages to discuss the content, ask ®°
. . R.G.W. Norrish
— e Addition or chain-growth e Addition polymers . ain-reaction E. F. Brookman
questions, make suggestions, etc. — g Chain-react
o Condensation or step-growth e Condensation polymers condensation elucidated the mechanism of
@ e Addition polymerization e Step-reaction polymerization e Chain-growth CHAIN POLYMERIZATION
. . e Condensation polymerization e Step-growth polymerization polymerization
Con —
Engagement with the chemistry @194
. . Table. 2 Examples of terminology used in various textbook of general, organic chemistry and polymer science Otto Bayer introduces
‘(E Malika Jeffries-EL @Chem Diva - Feb 28 community was quite su ccessful, ¥ Hostilo, ¥, iabacs”
3 ] L . . . i ) ) L . - . . B o 7 inrmfm%'e term CHAIN
A agree with this message, we need to rethink the usagde of those terms. (>20 000 impressions > 7000 Lost in translation: - POLYMERIZATION
/ 4 1 IUPAC SPT created
O 2 1 ¥ 2 i 722 T engagemenl‘s > 700 >30 /‘el‘W@eZ‘_g) The term “step-growth” creates problems in languages :1953
4 4 where it is translated as “stair-growth”, which is even more
" 1 icihihi " fusing than the English term! P. J. Flo
bringing more visibility to the article =efiinEthan thenglhtenn st s
° g ; The present use of similar-sounding terms with different POPRC RTINS
b}.fEb}FE ﬁ @polvmerreaction - Mar 1 and relau nChIng the d ISCUSSIOn meanings adds to the confusion, and this lack of clear and ‘1967
| = e e logical terminology causes problems in translating the sainolierisast iaigkah b Lenz
| think the most important thing is to get rid of addition termination. The terms from English into other languages. F Pl ok SO Chisty oF
m makes from todav's nerspnecti ~ canca and doeen'™ dietindiiceh THE "STEP-GROWTH' AND "'CHAIN-GROWTH ' DILEMMA: WHY SITNC S FOIINE, [OROIBTARY 08
term makes from today's perspective no sense and doesn't distinguish N b T e #RSEFPQ?JE? useothe terms “chain” s "step" i the
allmy nd LYDIA SOSA VARGAS ET A HLARTOONABSTRACT Figure. 2 Examples of words used in different Al
jﬂ\-"fth ing languages for the lerrn:CHAlttJJ & S";EP
In 2019, IUPAC approved a project with the goal of .1974
recommending__a solution to the terminology . :
problems discussed here. Many of the authors on this Provide an umbrella term that captures the f'rst_ ,SPT recotﬁm'e'ndatton. =
Francesca Lorandi @Francescaloran? - Mar 1 . contribution are members of the task group for this %5 current IUPAC endorsed terms of il
. ] : ) . project, which has 3 main goals : polycondensation and polyaddition.
Thanks for sharing this! | agree that sometimes this becomes confusing, 1994
particularly the point about chains... And also with different languages - | Higilelet s e L sl U
= umbrella term, for chain polymerizations :
b e e - T Lo £ o . - We need your INPUT ! - : . second SPT recommendation
teach this in Italian and it works fine when you just explain the concepts, thatdencompasses those with and without A R
" ; . . . . " . roup of polymer scientists, we are workin, [ condensates. and chain imerization, condensative chain
but when starting with mechanism it can get confusing! SR Wi ks el Y s et werere it |
3 - attempt to remedy these dilemmas. Please let us know your .
st rle Sl e S thoughts by emallingus t ! Suggest terms for reactions that generate
polymer.terminology@iupac.org. . O((? p__o}ymers but cu rre_nt‘ly cannot be_ cla‘ssified ’ 2019
;JSlng any of the existing polymerization SPT project " Basic Classification and
erms.

Definitions of Polymerization Reactions
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