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Meetings. This issue reports five scientific 

meetings covering Carbon Capture and Stor-

age, living in a doughnut economy, global poli-

cymaking, outreach at IF Oxford, and com-

municating sustainability. 
 

CCS. Carbon Capture and Storage also fea-

tures  in two articles by Michael Stephenson  

and Jon Gluyas, respectively. 
 

Environmental Briefs. Cameron Ellis-Frew  

examines the chemistry of e-cigarettes and 

vapes. 

Interviews. Adam Peters recounts his consul-

tancy career at WCA Environment. Yassir El 

Hadri shares his T-level studentship project at 

the RSC Sustainable Laboratories. 
 

Also in this issue. The Chairôs report high-

lights the evolution of the ECG Bulletin over the 

past 20 years. Kiri Rodgerôs reviews Green-

house Gas Removal Technologies. Upcoming 

meetings include our biannual conference on 

óChemistry of the Whole Environmentô in June 

and as an online event in February, óAnalysis 

of Complex Environmental Matricesô. 
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Report 

Chairôs report 
Caroline Gauchotte-Lindsay (University of Glasgow, caroline.gauchotte-

lindsay@glasgow.ac.uk)  

This issue of the ECG Bulletin marks not only 

my first as Chair, but it also celebrates an in-

credible 30 years of publication. In honour 

of our milestone, Iôve undertaken a special 

project exploring the evolution of the ECG 

Bulletin. With the help of large language mod-

els, I conducted an in-depth analysis of 20 

years of ECG Bulletins, uncovering trends, 

themes, and insights that showcase how our 

group has adapted to meet the challenges of 

environmental chemistry and broader global 

issues. This retrospective not only pays trib-

ute to the dedicated contributors who have 

shaped the ECG Bulletin, but also provides a 

lens through which we can chart our future 

path. As we look ahead to 2025, I am excited 

to build on this rich legacy, fostering new op-

portunities for advocacy for a fairer, greener 

future. 
 

Vjku"{gct"ucy"vtcpukvkqpu"kp"qhhkegt"tqngu"Ү"K"vqqm"
qxgt"htqo"Tqygpc"Hngvejgt-Yqqf"cu"Ejckt."Jgng/
pc" Tcrr-Ytkijv"dgecog" Vtgcuwtgt." uweeggfkpi"
Xcngtkq"Hgttceek."cpf"yjknuv"Ncwtc"Cneqem"tgockpu"
qwt"Ugetgvct{."ujg"jcu"oqxgf"jcnhyc{"cetquu"vjg"
yqtnf0"Vq"gpuwtg"c"uoqqvj"vtcpukvkqp."Tqygpc"ku"
pqy"qwt"Xkeg-Ejckt."cpf"yg"rncp"vq"crrqkpv"c"pgy"
Xkeg-Ejckt"kp"42470"Yg"ygneqog"vjtgg"pgy"gngev/
gf"eqookvvgg"ogodgtu<"Cfco"Rgvgtu"*ugg"r0"8+."
Co{-Nqwkug" Lqjpuvqp." *ugg" r0" 45+" cpf"Gooc"
Dtc{ujgt0"Cffkvkqpcnn{."yg"eq-qrvgf"Ict{"Hqpgu."

yjq"yknn"dg"ejcktkpi"%GpxEjgo4247"cv"vjg"Wpk/
xgtukv{"qh"Rqtvuoqwvj0"Vcdng"3"uwooctkugu"vjg"
Qὐegtu"tqngu"ukpeg"4237."cp"wrfcvg"ukpeg"vjg"
42vj"cppkxgtuct{"kuuwg03 
 
Kp"4246."vjg"GEI"qticpkugf"ugxgp"fkxgtug"cpf"ko/
rcevhwn"gxgpvu0"Vjg"dtgcfvj"cpf"korcev"qh"qwt"ce/
vkxkvkgu"tghngevgf"c"eqjgukxg"crrtqcej"vq"cfftguu/
kpi" ewttgpv" gpxktqpogpvcn" ejcnngpigu." gpicikpi"
dqvj"gzrgtvu"cpf"vjg"rwdnke."cpf"hquvgtkpi"kpvgt/
fkuekrnkpct{" eqnncdqtcvkqp" vq" ftkxg" ogcpkpihwn"
ejcpig0"Qwt"hnciujkr"Fkuvkpiwkujgf"Iwguv"Ngevwtg"
cpf" U{orqukwo."ҵMknngt"Vjtgcfu<" Hcuv" HcujkqpҲu"
Korcev"qp"vjg"GpxktqpogpvҶ."hqewugf"qp"vjg"gpxk/
tqpogpvcn"eqpugswgpegu"qh"oqfgtp"vgzvkng"ocpw/
hcevwtkpi."ocuu"eqpuworvkqp."cpf"ycuvg"fkurqu/
cn0"Vjg"ogfcn"ycu"cyctfgf"vq"Ft"Tcswgn"Rtcfq."
Jgcf"qh"Tgugctej"cpf"Uwuvckpcdknkv{"cv"Cpcpcu"
Cpco."c"vgzvkng"eqorcp{"yjq"fgxgnqrgf"Rkאלcvgz""

Ƅ"cp" kppqxcvkxg."geq-htkgpfn{" ngcvjgt" cnvgtpcvkxg"
ocfg"htqo"rkpgcrrng"ngch"hkdtgu0"D{"wukpi"citkewn/
vwtcn" ycuvg."Cpcpcu" Cpco"rtqoqvgu" ektewnct"
geqpqo{" rtkpekrngu" cpf" tgfwegu" gpxktqpogpvcn"
korcev" eqorctgf" vq" u{pvjgvke" qt" cpkocn-dcugf"
ngcvjgtu04"Vjg"Eqoowpkecvkpi" Uwuvckpcdknkv{"
Yqtmujqr"*rr0"33-35+"ycu"hceknkvcvgf"d{"Ft"Octkq" 
Oqwuvtcu"*TUE" Ocpcigogpv" Kpvgtguv" Itqwr+0"
Vjku"yqtmujqr."ckogf"cv"fqevqtcn"uvwfgpvu"cpf"
gctn{"ectggt"tgugctejgtu"*GETu+."rtqxkfgf"rtcevk/
ecn"uvtcvgikgu"hqt"ghhgevkxgn{"eqpxg{kpi"eqorngz"
kfgcu"vq"pqp-vgejpkecn"cwfkgpegu0"Vjg"gxgpv"ycu"
uwrrqtvgf"d{"Korgtkcn"Eqnngig"Nqpfqp0"Vjg"eqo/
okvvgg"ku"pqy"gzrnqtkpi"jqy"vq"gzvgpf"vjku"vtckp/
kpi"vq"qvjgt"GETu"cetquu"vjg"WM0"Yg"kpvtqfwegf 

Year Chair Vice-Chair Secretary Treasurer 

2015-2016 Martin King William Bloss Zoe Fleming Dr Jo Barnes 

2016-2017 Martin King William Bloss Zoe Fleming Cecilia Fenech 

2017-2019 Zoe Fleming Martin King Tom Sizmur Ian Forber 

2019-2020 Tom Sizmur Zoe Fleming Glynn Skerratt Valerio Ferracci 

2020-2021 Tom Sizmur Rowena Fletcher-Wood Glynn Skerratt Valerio Ferracci 

2021-2022 Rowena Fletcher-Wood Tom Sizmur Steve Leharne Valerio Ferracci 

2022-2023 Rowena Fletcher-Wood Caroline Gauchotte-Lindsay Laura Alcock Valerio Ferracci 

2023-2024 Rowena Fletcher-Wood Caroline Gauchotte-Lindsay Laura Alcock Valerio Ferracci 

2024-2025 Caroline Gauchotte-Lindsay Rowena Fletcher-Wood Laura Alcock Helena Rapp-Wright 

Table 1. Honorary RSC ECG Officers, 2015-2025. 
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c"pgy"v{rg"qh"yqtmujqr"ykvj"vjg"Rnceg"qh"Ejgo/
kuvt{"kp"c"Fqwijpwv"Geqpqo{"*rr0"42-44+0"Vjtqwij"
kpvgtcevkxg"cevkxkvkgu."rctvkekrcpvu"fgxgnqrgf"u{u/
vgou-vjkpmkpi"htcogyqtmu"vq"vcemng"uwuvckpcdknkv{"
kuuwgu0"Yg"jqrg"vjku"oggvkpi"yknn"kpurktg"c"ugtkgu"
qh"hwvwtg"gxgpvu"cpf"eqoowpkecvkqpu"egpvtgf"qp"
uwuvckpcdng"geqpqoke"oqfgnu0"Ckt"Swcnkv{"kp"vjg"
43uv"Egpvwt{."qticpkugf"kp"eqnncdqtcvkqp"ykvj"FG/
HTCҲu"Ckt"Swcnkv{"Gzrgtv"Itqwr."cfftguugf"gogti/
kpi"kuuwgu"kp"ckt"swcnkv{"ogcuwtgogpv"cpf"tgiwnc/
vkqp0"Ektewnct"Ejgokuvt{<" Ectdqp" Ecrvwtg" cpf"
Uvqtcig""gzrnqtgf"ewvvkpi-gfig"EEU"vgejpkswgu"
cpf"uvqtcig"uqnwvkqpu0"Qwt"qwvtgcej"ghhqtvu"kp/
enwfgf"vjg"KH"Qzhqtf"4246"Hguvkxcn"*r0"45+."yjgtg"
yg"gpicigf"vjg"rwdnke"ykvj"kpvgtcevkxg"cevkxkvkgu"
qp"ycvgt"rqnnwvkqp."rncuvke"ycuvg."cpf"qegcp"cekfk/
Ὄecvkqp0"Eqookvvgg"ogodgt"Cfco"Rgvgtu"cvvgpf/
gf" vjg"Dwtnkpivqp" Eqpugpuwu" 5"
oggvkpi"*rr0"3:-3;+"vjcv"jkijnkijv/
gf"vjg"etwekcn"tqng"qh"uekgpvkuvu"kp"
ujcrkpi" inqdcn" rqnke{ocmkpi" qp"
ejgokecnu"cpf"rqnnwvkqp0 
 

Qwt"ygdukvg"tgockpu"ygnn"xkukvgf."
ykvj"qxgt"64"xkukvu"rgt"fc{"qp"cxgt/
cig."rtkoctkn{"vjtqwij"Iqqing0"Kp/
vgtguvkpin{."yg"ctg"cnuq"dgikppkpi"
vq"tgegkxg"xkukvu"xkc"swgtkgu"qp"CK"
ugctej"gpikpgu"uwej"cu"rgtrngzk/
v{0ck0"GEI"Dwnngvkp"ctvkengu"eqpvkpwg"
vq"dg"rqrwnct#"D{"vjg"vkog"{qw"tgcf"
vjku."yg"yknn"jcxg"vtcpukvkqpgf"vq"
qwt"pgy"ygdukvg<"jvvru<11yyy0tue-
gei0eqo1."yjgtg"{qw"yknn"hkpf"cnn"{qwt"hcxqwtkvg"
eqpvgpv"kp"c"oqtg"ceeguukdng."wugt"htkgpfn{."cpf"
TUE-cnkipgf"hqtocv0 
 
Qwt"xkukqp"kp"4247"ku"vq"ocr"qwt"cevkxkvkgu"ctqwpf"
vjg"vjgog"qh"c"Lwuv"Vtcpukvkqp0"Vjku"yknn"hqewu"qp"
vjg"tgugctej."ewnvwtcn"ejcpigu."u{uvgou"vjkpmkpi."
cpf"vtckpkpi"tgswktgf"hqt"ejgokuvu"vq"eqpvtkdwvg"vq"

c"tguknkgpv"hwvwtg0"Yg"yknn"mggr"{qw"wrfcvgf"qp"
vjgug"fgxgnqrogpvu0"K"co"cnuq"gzekvgf"vjcv."kp"
4247."yg"yknn"jquv"qwt"vjktf"kp-rgtuqp"%GpxEjgo"
Ejgokuvt{"qh"vjg"Yjqng"Gpxktqpogpv"gxgpv"cv"vjg"
Wpkxgtukv{"qh"Rqtvuoqwvj0"Cduvtcev"uwdokuukqp"ku"
pqy"qrgp"*ugg"r0"58+# 
 

CtvkὌekcn"kpvgnnkigpeg"*CK+"eqpvkpwgu"vq"rnc{"cp"kp/
etgcukpin{"ukipkὌecpv"tqng"kp"qwt"rgtuqpcn"cpf"rtq/
hguukqpcn"nkxgu0"Jcxkpi"wugf"EjcvIRV."c"nctig"ncp/
iwcig"oqfgn"*NNO+."hqt"pgctn{"vyq"{gctu"cpf"tg/
egpvn{"writcfgf"vq"vjg"Rtq"xgtukqp."K"fgekfgf"vq"
jctpguu"kvu"ecrcdknkvkgu"vq"rtgugpv"c"tgvtqurgevkxg"
qh"GEI"Dwnngvkp"eqpvgpvu"qxgt"vjg"ncuv"42"{gctu0"K"
wrnqcfgf" vjg" GEI"Dwnngvkp"RFHu" cpf" vjgp" gp/
icigf"EjcvIRV"d{"cumkpi"c"ugtkgu"qh"swguvkqpu"
cpf"rtqorvu"vq"eqorkng"mg{"vjgogu."kpukijvu."cpf"

jkijnkijvu0"K"qpn{"vcemngf"vjg"ncuv"42"
{gctu"cu"RFHu"rtqfwegf"gctnkgt"ygtg"
pqv"ceeguukdng"vq"EjcvIRV0"Vjku"tgv/
tqurgevkxg" pqv" qpn{" egngdtcvgu" vjg"
tkej"ngice{"qh"vjg"GEI"Dwnngvkp."dwv"
cnuq" jkijnkijvu" vjg" rqvgpvkcn" qh" CK-
ftkxgp"vqqnu0"K"ycu"rctvkewnctn{"uvtwem"
d{"jqy"vjg"GEI"Dwnngvkp"jcu"eqpukuv/
gpvn{" dggp" cv" vjg" hqtghtqpv" qh" qwt"
ὌgnfҲu"vqrkeu."kpenwfkpi"c"eqpvtkdwvkqp"
htqo" Rtqhguuqt" Tkejctf" Vjqoruqp"
dcugf" qp" jku" itqwpfdtgcmkpi" 4226"
Uekgpeg"rcrgt"qp"oketqrncuvkeu5."dg/
hqtg" vjg{" ygtg" gxgp" pcogf#" Cffk/
vkqpcnn{."vjg"GEI"Dwnngvkp"crrgctu"vq"
ugtxg"cu"c"eqortgjgpukxg"tgrqukvqt{"

qh"cnn"vjkpiu"ctugpke0 
 

Kp"vtkdwvg"vq"rcuv"GEI"Dwnngvkp"eqpvtkdwvqtu."Vcdng"
4"wrfcvgu"vjcv"rtgugpvgf"kp"qwt"4237"cppkxgtuct{"
kuuwg3"ykvj"vjg"ncuv"32"{gctu"qh"gfkvqtkcn"vgcou0"
Oqtg"jgtg<""jvvru<11ujqtvwtn0cv1we{nc"Cpf."kh"{qw"
ctg"c"EjcvIRV"Rtq"wugt."{qw"ecp"vt{"vjg"IRV"K"etg/
cvgf"*jvvru<11ujqtvwtn0cv1OC;kH"+"vq"gzrnqtg"oqtg0 

Year Editors 

2015 Julia Fahrenkamp-Uppenbrink, Tom Sizmur, Glynn Skerratt 

2016-2017 Julia Fahrenkamp-Uppenbrink, Rowena Fletcher-Wood, Tom Sizmur, Rupert 

Purchase, Glynn Skerratt 

2018 Rowena Fletcher-Wood, Tom Sizmur, Clare Topping, Steve Leharne 

2019-2020 Rowena Fletcher-Wood, Tom Sizmur, Laura Newsome, Clare Topping, Steve 

Leharne 

2021 Rowena Fletcher-Wood, Tom Sizmur, Laura Alcock, Steve Leharne 

2022-2024 Rowena Fletcher-Wood, Laura Alcock, John Collins, Caroline Gauchotte-Lindsay 

Table 2. ECG Bulletin editors 2015-2025. 

Figure 1. AI generated image of 
me preparing the retrospective. 

https://www.rsc-ecg.com/
https://www.rsc-ecg.com/
https://shorturl.at/ucyla
https://shorturl.at/MA9iF
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ECG Bulletins: a 20 years retrospective 
Eq-cwvjqtgf"ykvj"EjcvIRV0 
 

Rncuvkeu"cpf"oketqrncuvkeu 
Vjg"kuuwg"qh"rncuvkeu."rctvkewnctn{"oketqrncuvkeu."
gogtigf"kp"GEI"Dwnngvkpu"kp"vjg"gctn{"4222u0"Vjg"
Ὄtuv"gzrnkekv"ogpvkqp"ecog"kp"4226."ykvj"Tkejctf"
Vjqoruqp)u"ctvkeng"qp"Rtqdngou"ykvj"Rncuvkeu."eq-
cwvjqtgf"ykvj"Uvgxg"Tqyncpf0"Vjku"ctvkeng"nckf"vjg"
hqwpfcvkqp" hqt" uwdugswgpv" oketqrncuvkeu" tg/
ugctej."octmkpi"vjg"Ὄtuv"uvgr"vqyctf"wpfgtuvcpf/
kpi"gpxktqpogpvcn"korcev0""Uwdugswgpv"GEI"Dwnng/
vkpu"eqpvkpwgf"vq"cfftguu"rncuvke"rqnnwvkqp."cpf"
vjg"itqykpi"eqpegtp"qxgt"oketqrncuvkeu0"Kp"4236."
vjg" GEI"Dwnngvkp"hgcvwtgf" Tkejctf" VjqoruqpҲu"
Fkuvkpiwkujgf"Iwguv"Ngevwtg."yjkej"wpfgtueqtgf"
vjg"gogtikpi"vjtgcv"qh"oketqrncuvkeu"vq"vjg"gpxk/
tqpogpv0" Vjtqwijqwv" vjg" {gctu." " hqewu" ujkhvgf"
htqo" nctig" rncuvke" fgdtku" vq" oketqrncuvkeu" cpf"
vjgkt"ghhgevu"qp"octkpg"nkhg."jwocp"jgcnvj."cpf"
gequ{uvgou0"Htqo"4236"qpyctfu."vjg"GEI"Dwnng/
vkpu"eqxgtgf"kppqxcvkxg"uqnwvkqpu"cpf"kpetgcugf"
tgiwncvqt{" ghhqtvu" vq" cfftguu" vjg"rncuvke" etkuku."
kpenwfkpi" pgy" tge{enkpi" vgejpqnqikgu" cpf" geq-
htkgpfn{"ocvgtkcnu0" 
 

Rjctocegwvkecnu"kp"vjg"gpxktqpogpv 
Vjku"vqrke"dgicp"ickpkpi"cvvgpvkqp"kp"vjg"GEI"Dwn/
ngvkpu"kp"vjg"gctn{"4222u0"Kp"4227."Rjctocegwvk/
ecnu"kp"vjg"Gpxktqpogpv<"Hcvg."Ghhgevu."cpf"Tgiw/
ncvkqp"dtqwijv" vqigvjgt" gzrgtvu" vq" cfftguu" vjg"
gpxktqpogpvcn" rgtukuvgpeg" qh" rjctocegwvkecn"
eqorqwpfu0"Mg{"urgcmgtu"kpenwfgf"Gooc"Rgo/
dgtvqp."Cngz"Vckv."cpf"Cnkuvckt"Dqzcnn."yjq"jkij/
nkijvgf"eqpegtpu"cdqwv"rjctocegwvkecn"tgukfwgu"
kp"ycuvgycvgt."uqkn."cpf"ycvgt"u{uvgou."cpf"vjgkt"
tqng"kp"cpvkoketqdkcn"tgukuvcpeg"*COT+0"GEI"Dwnng/
vkpu"ncvgt" eqxgtgf" cfxcpegu" kp" fgvgevkqp" cpf"
itqykpi"eqpegtp"cdqwv"COT0"Kppqxcvkxg"uqnwvkqpu"
nkmg" cfxcpegf" qzkfcvkqp" rtqeguugu" *CQRu+" hqt"
ycuvgycvgt"vtgcvogpv"ctqug."cpf"kuuwgu"jkijnkijv/
gf"vjg"korcev"qh"oketqrncuvkeu"kp"gzcegtdcvkpi"
rjctocegwvkecn"rqnnwvkqp0 
 

Cvoqurjgtke"ejgokuvt{"cpf"enkocvg"ejcpig 
Cvoqurjgtke"ejgokuvt{."rctvkewnctn{"kvu"tqng"kp"enk/
ocvg"ejcpig."jcu"dggp"c"mg{"vjgog"kp"GEI"Dwnng/
vkpu="uvctvkpi"ykvj"gctn{"fkuewuukqpu"qp"vjg"ejgo/
kuvt{-enkocvg"kpvgtcevkqpu"kp"vjg"4227"Hctcfc{"Fku/
ewuukqp." yjkej" gzcokpgf" vjg" uvtcvqurjgtkeҭ
vtqrqurjgtke"q|qpg"gzejcpig"cpf"vjg"tqng"qh"htgg"
tcfkecnu"kp"cvoqurjgtke"rtqeguugu0"Kp"vjg"hqnnqy/
kpi"{gctu."hqewu"ujkhvgf"vq"vjg"tqng"qh"cvoqurjgtke"
ejgokuvt{"kp"inqdcn"yctokpi"cpf"ckt"swcnkv{0"Pqvc/
dng"vqrkeu"kpenwfgf"q|qpg"fgrngvkqp."vjg"tqng"qh"
j{ftqz{n"tcfkecnu"kp"vjg"cvoqurjgtg."cpf"cgtquqn"
kpvgtcevkqpu"ykvj"cvoqurjgtke"u{uvgou0"D{"4232."

GEI"Dwnngvkpu"hqewugf"qp"wtdcp"ckt"rqnnwvkqp"cpf"
itggpjqwug" icugu." rctvkewnctn{" vjgkt" korcev" qp"
enkocvg"ejcpig"cpf"cvoqurjgtke"tgcevkqpu0"Kp"vjg"
ncvgt"{gctu."gurgekcnn{"4236ҭ4246."GEI"Dwnngvkpu"
ucy" vjg" kpvgitcvkqp" qh" ucvgnnkvg" vgejpqnqi{" vq"
oqpkvqt" ckt" rqnnwvcpvu" cpf" vjg" itqykpi" ko/
rqtvcpeg"qh"enkocvg"oqfgnnkpi0"Uqnwvkqpu."uwej"cu"
vjg" fgxgnqrogpv" qh" itggpjqwug" icu" tgoqxcn"
vgejpqnqikgu" cpf" cgtquqn" igqgpikpggtkpi." ygtg"
cnuq"fkuewuugf0 
 

Ctugpke"eqpvcokpcvkqp"kp"vjg"gpxktqpogpv 
Ctugpke"eqpvcokpcvkqp"kp"itqwpfycvgt"ku"c"tgewt/
tkpi"GEI"Dwnngvkp"vjgog."hqewukpi"qp"kvu"gpxktqp/
ogpvcn."jgcnvj."cpf"tgogfkcvkqp"kornkecvkqpu0" 
4226ҭ4229<"Ctugpke" eqpvcokpcvkqp" kp" Dcpinc/
fguj"cpf"qvjgt"rctvu"qh"Cukc0"Tgrqtvu"jkijnkijvgf"
vjcv"oknnkqpu"ygtg"gzrqugf"vq"jkij"ngxgnu"qh"ctug/
pke" vjtqwij" ftkpmkpi" ycvgt." ngcfkpi" vq" ejtqpke"
jgcnvj"eqpfkvkqpu0 

4229ҭ422;<"Jgcnvj"tkumu"qh"ctugpke"kp"Kpfkc."Dcpi/
ncfguj."cpf"Xkgvpco0""Rj{vqtgogfkcvkqp"ycu"fku/
ewuugf"cu"cp"kppqxcvkxg"crrtqcej."ykvj"rncpvu"nkmg"
Rvgtku"xkvvcvc"hqt"ctugpke"engcpwr0 
4233ҭ423;<"Inqdcn"ctugpke"eqpvcokpcvkqp."kpenwf/
kpi"tgikqpu"nkmg"Ncvkp"Cogtkec"cpf"Gwtqrg0"Pgy"
ctugpke"tgoqxcn"vgejpqnqikgu"vguvgf"kp"Dcpinc/
fguj"cpf"Kpfkc."nkmg"eqoowpkv{-dcugf"Ὄnvgtu"cpf"
nctigt-uecng"vtgcvogpv"rncpvu."ygtg"rtgugpvgf0 
 

Vyq"fgecfgu"qh"vjg"GEI"Dwnngvkp"tgxgcnu"c"f{pco/
ke" gxqnwvkqp" qh" gpxktqpogpvcn" ejgokuvt{0" Okng/
uvqpgu"wpfgtueqtg"vjg"kpvgteqppgevgfpguu"qh"gp/
xktqpogpvcn"u{uvgou"cpf"vjg"pggf"hqt"jqnkuvke"cr/
rtqcejgu"vq"uqnxg"eqorngz."ownvkhcegvgf"kuuwgu0"
Gpxktqpogpvcn"rtqdngou"fq"pqv"gzkuv"kp"kuqncvkqp."
dwv"ctg"rctv"qh"dtqcfgt"geqnqikecn."uqekgvcn."cpf"
geqpqoke"pgvyqtmu0"Vjg"hwvwtg"qh"gpxktqpogpvcn"
ejgokuvt{"yknn"fgrgpf"qp"qwt"cdknkv{"vq"kpvgitcvg"
vgejpqnqikecn"kppqxcvkqp"ykvj"gvjkecn"tgurqpukdkn/
kv{0"Gogtikpi"ejcnngpigu"uwej"cu"pcpqocvgtkcnu."
igqgpikpggtkpi." cpf" uwuvckpcdng" tguqwteg" ocp/
cigogpv"qhhgt"qrrqtvwpkvkgu"vq"fgxgnqr"uqnwvkqpu"
vjcv"pqv"qpn{"okvkicvg"jcto"dwv"cnuq"rtqoqvg"gs/
wkv{"cpf"tguknkgpeg0"Vjg"GEI"Dwnngvkp"eqpvkpwgu"vq"
dg"c"xkvcn"rncvhqto"hqt"ujctkpi"kpukijvu."hquvgtkpi"
kpvgtfkuekrnkpct{" eqnncdqtcvkqp." cpf" kpurktkpi" ce/
vkqp0"Ngv"wu"ejctv"c"eqwtug"vqyctfu"c"jgcnvjkgt."
oqtg"tguknkgpv."cpf"oqtg"lwuv"yqtnf"hqt"cnn0 
 

Tghgtgpegu 
30 T0"Rwtejcug."GEI"Dwnngvkp."Lcpwct{"4237.""rr0"6-
80 

40 M0"Tqfigtu."GEI"Dwnngvkp."Lwn{"4246.""rr0"7-80 

50 T0"E0"Vjqoruqp"gv"cn0"Uekgpeg."4226. 526.":5:="
jvvru<11fqk0qti132033481uekgpeg032;677;  

https://doi.org/10.1126/science.1094559
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Interview 

The ECG Interview: Adam Peters 
Adam Peters (WCA Environment, adam.peters@wca-consulting.com)  

Adam Peters is a Principal Consultant at 

WCA Environment and an environmental 

chemist with over 20 years of experience in 

consultancy, regulation, and academia. He 

has been closely involved with the develop-

ment and implementation of bioavailability 

based Environmental Quality Standards for 

metals in both Europe and Australia. Adamôs 

main areas of expertise are in environmental 

fate and behaviour, and the bioavailability 

and effects of trace met-

als in relation to the use 

of biotic ligand models; 

environmental risk as-

sessment of industrial 

chemicals; and the as-

sessment of persistent, 

bioaccumulative and 

toxic (PBT) substances. 
 

What inspired you to 

become a scientist? 
K" jcxg" cnyc{u" ycpvgf"vq"
mpqy"yj{"vjkpiu"ctg"vjg"
yc{" vjg{" ctg." cpf" jcf"
uqog" tgcnn{" gpvjwukcuvke"
cpf"gpicikpi"vgcejgtu"hqt"
dkqnqi{" cpf" ejgokuvt{"
yjgp"K"ycu"kp"uejqqn"yjq"
tgcnn{" gpeqwtcigf" swgu/
vkqpkpi"vjkpiu0 

 

How did you come to 

specialise in chemi-

cals management? 
Uqogvkog"chvgt"eqorngvkpi"o{"RjF"kp"ogvcn"urg/
ekcvkqp."K"vqqm"c"lqd"ykvj"vjg"Gpxktqpogpv"Cigpe{."
cpf"ycu"xgt{"uwtrtkugf"d{"lwuv"jqy"korqtvcpv"vjg"
tgiwncvkqp"qh"ogvcnu"kp"vjg"gpxktqpogpv"ycu0"K"
ycu"hqtvwpcvg"vq"jcxg"c"dcemitqwpf"kp"vjg"ejgok/
ecn"ukfg"qh"ogvcn"dkqcxckncdknkv{"lwuv"cu"kv"ycu"
uvctvkpi"vq"dgeqog"tgeqipkugf"cu"korqtvcpv"hqt"
tgiwncvkqp0 
 

Could you describe your current job? 
K"co"cp"Gpxktqpogpvcn"Eqpuwnvcpv."dwv"owej"qh"

o{"yqtm"kpxqnxgu"Ὄpfkpi"ukorng"yc{u"vq"rtgugpv"
eqorngz"kphqtocvkqp"cpf"fgnkxgt"rtcevkecn"uqnw/
vkqpu0 

 

What advice would you give to anyone 

considering a career in environmental 

chemistry? 
Crrtqcej"gxgt{vjkpi"ykvj"cp"qrgp"okpf"cpf"ftcy"
{qwt" eqpenwukqpu" dcugf" qp" vjg" gxkfgpeg." {qw"
okijv"dg"uwtrtkugf"d{"yjcv"{qw"Ὄpf0" 
 

What are some of the 

challenges facing the 

environmental chem-

istry community? 
C"nqv"qh"curgevu"qh"gpxk/
tqpogpvcn"yqtm"ctg"ftkxgp"
d{" tgiwncvkqpu." uq" gpuwt/
kpi"vjcv"qwvrwvu"ctg"dqvj"
uekgpvkὌecnn{" tqdwuv." dwv"
rtcevkecn" cpf" ukorng"
gpqwij" vq" dg" wughwn" hqt"
tgiwncvqt{"crrnkecvkqpu"ku"
gzvtgogn{"korqtvcpv0 

 

What is the most re-

warding aspect of 

your career so far? 
Uggkpi"vjg"Ὄtuv"rtgugpvc/
vkqp"qp"vjg"Dkqvke"Nkicpf"
Oqfgn"cv"c"UGVCE"Gwtqrg"
oggvkpi" kp" ¡3;;:." cpf"
vcmkpi" uqogvjkpi" rwtgn{"
cecfgoke"vq"hqto"vjg"dc/
uku"hqt"vjg"korngogpvcvkqp"
qh" Gpxktqpogpvcn" Swcnkv{"

Uvcpfctfu"hqt"ugxgtcn"ogvcnu"kp"uwthceg"ycvgtu."
pqv"lwuv"kp"Gwtqrg"dwv"cnuq"qvjgt"rctvu"qh"vjg"
yqtnf."vjcv"ecp"dg"crrnkgf"d{"qtfkpct{"rtcevkvkqp/
gtu0 
 

If you werenôt a scientist what would you 

do? 
Rtqdcdn{"pqv"xgt{"owej"yqtvj"pqvkpi0 
 

And what do you do when you are not 

working? 
Wuwcnn{"tkfkpi"o{"dkmg"qt"yqqfvwtpkpi0 
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Interview 

Project Interview: Yassir El Hadri 
Helena Rapp-Wright (Imperial College London, h.rapp-wright@imperial.ac.uk) 

Yassir completed his T-level studentship pro-

gramme at Imperial College London in the 

Environmental Research Group (ERG) in 

2024. T-level studentships describe two-year 

technical qualifications, which importantly 

combine work experience and practical work 

with academic study. As part of the RSC 

Sustainable Laboratories Grant awarded to 

Dr Helena Rapp-Wright and Amber Vaughan 

(L23-8109900824), he completed a project 

investigating the feasibility of reusing ñsingle-

useò plastics in the laboratory. In this project, 

he learned the importance of sustainability as 

well as the fundamentals of analytical chem-

istry, including liquid chromatography and 

mass spectrometry (LC-MS) for trace analy-

sis. The results of the project are currently 

being compiled, and the team will hope to 

publish these soon. 
 

What inspired you to take a T-level in sci-

ence? 
V-ngxgn"uekgpeg"qrgpu"rcvjyc{u"vq"xctkqwu"uekgp/
vkὌe"ectggtu."yjkej"jcu"cnnqygf"og"vq"gzrnqtg"
cpf"ngctp"ocp{"yc{u"c"uekgpvkuv"ecp"jcxg"c"rquk/
vkxg" korcev" kp" vjg" yqtnf0" Vjg" eqodkpcvkqp" qh"
encuutqqo"ngctpkpi."cpf"jcpfu-qp"kpfwuvt{"rnceg/
ogpv"crrgcngf"vq"og"dgecwug"K"rtghgt"rtcevkecn."
tgcn-yqtnf" gzrgtkgpeg" qxgt" rwtgn{"
vjgqtgvkecn"uvwf{0" 

 

How are you enjoying T-level 

science? 
K"co"gplq{kpi"vjg"eqwtug="kv"jcu"tgcnn{"
qrgpgf"o{"g{gu"vq"pgy"qrrqtvwpk/
vkgu" cpf" rcvjyc{u0" K" hggn" vjcv" vjg"
eqwtug"jcu"ukipkὌecpvn{"eqpvtkdwvgf"
vq"o{"rgtuqpcn"cpf"cecfgoke"itqyvj0"Yqtmkpi"
cnqpiukfg"fgfkecvgf"rtqhguukqpcnu"jcu"kpurktgf"
og"vq"nqqm"hqtyctf"vq"vjg"hwvwtg0"K"cnuq"tgcnn{"gp/
lq{gf"ngctpkpi"mg{"umknnu"dwv"ngctpkpi"vq"yqtm"kpfg/
rgpfgpvn{"ycu"vjg"oquv"ejcnngpikpi0"Vjku"ku"dg/
ecwug."hqt"vjg"Ὄtuv"vkog"kp"o{"nkhg."o{"cevkqpu"
jcxg"dggp"fgekukxg"hqt"o{"hwvwtg0"ҵVkog"ku"yjcv"

yg"ycpv"oquv."dwv"yjcv"yg"wug"yqtuvҶ<"vjku"swqvg"
htqo"Yknnkcp"Rgpp"ocfg"og"wpfgtuvcpf"vjg"ko/
rqtvcpeg"qh"wukpi"{qwt"vkog"ykugn{0 
 

Could you describe your placement pro-

ject within the ERG? 
Vjg"rtqlgev"vjcv"K"ycu"rctv"qh"kpxqnxgf"Ὄpfkpi"vjg"

oquv" gpxktqpogpvcnn{" uwuvckpc/
dng"ogvjqf"hqt"tgwukpi"rncuvkeu"
kp" vjg" ncdqtcvqt{" *rkrgvvg" vkru."
Vtkvcp"dqvvngu"gve0+0"Vjgtg"ygtg"
ocp{"uvgru"vq"vjg"rtqlgev."kpenwf/
kpi" ugngevkpi" uqnxgpvu" vjcv" ctg"
gpxktqpogpvcnn{" htkgpfn{." vjwu"
ocmkpi"vjg"rtqlgev"itggpgt0"Chvgt"
ugngevkpi"vjg"uqnxgpvu."yg"urgpv"

c"nqv"qh"vkog"kp"vjg"ncdqtcvqt{"fqkpi"c"nqv"qh"rkrgv/
vkpi0"Cnvjqwij"vjku"ycu"pqv"vjg"oquv"gplq{cdng"
rctv"qh"vjg"rtqeguu."kv"fgὌpkvgn{"vcwijv"og"vjcv"
rcvkgpeg"ku"pgeguuct{"vq"dg"cdng"vq"igv"tguwnvu0"K"
cnuq"jcf"vjg"ejcpeg"vq"wug"c"oketqueqrg"vq"ugg"
vjg"fkhhgtgpeg"dgvyggp"vjg"engcp"rkrgvvg"cpf"c"
wugf"qpg0 

_______________________ 

ñThe skills and knowledge 

you will gain [through T-

Level Science] will be in-

credibly rewardingéò 

_______________________ 

_______________________ 

ñThe skills and knowledge 

you will gain [through T-

Level Science] will be in-

credibly rewardingéò 

_______________________ 
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K"gplq{gf"ngctpkpi"cdqwv"NE-OU"cpf"kvu"hwpevkqpu="
vjg"vgejpkswg"icxg"wu"nctig"fcvc"ugvu."yjkej"jcf"
vq"dg"rtqeguugf"uq"yg"eqwnf"ugngev"vjg"dguv"uqn/
xgpvu0"Chvgt"cpcn{ukpi"cnn"qwt"fcvc."K"rtgrctgf"c"
rquvgt" cdqwv" vjg" rtqlgev." gzrnckpkpi" yjcv" kv" ku"
cdqwv."yjcv"yg"hqwpf"cpf"jqy"vjku"yqwnf"dg"
jgnrhwn"hqt"qvjgt"ncdqtcvqtkgu0 

 

What are some of the challenges you 

faced during your project? 
Fcvc"cpcn{uku<"vjku"ycu"xgt{"uvtguuhwn"dgecwug"K"
jcf"vq"uvc{"hqewugf"ykvj"xgt{"nctig"fcvc"ugvu0"
Vjku" ycu" ejcnngpikpi" dgecwug" kv" ycu" vjg" Ὄtuv"
vkog"vjcv"K"ycu"hwnn{"yqtmkpi"ykvj"fcvc."cpf"kv"ycu"
xgt{"vkog-eqpuwokpi."cnvjqwij"kv"tgcnn{"gpjcpegf"
o{"wpfgtuvcpfkpi"qh"vjg"Ncdqtcvqt{"Kphqtocvkqp"
Ocpcigogpv"U{uvgo"*NKOU+."hqt"yjkej"K"yknn"hqt/
gxgt"dg"itcvghwn0"Cpqvjgt"ejcnngpig"ycu"rtgugpv/
kpi"vjg"rtqlgev="vjku"ycu"ejcnngpikpi"dgecwug"kv"
ycu"vjg"Ὄtuv"vkog"vjcv"K"jcf"vq"rtgugpv"o{"Ὄpf/
kpiu"vq"qvjgt"rtqhguukqpcnu0"K"ycu"xgt{"pgtxqwu"
dwv."vjcpmu"vq"o{"ogpvqtu"jgnrkpi"og"tgjgctug"kv."
K"ycu"tgcf{"cpf"xgt{"jcrr{"vq"ngv"qvjgtu"mpqy"
yjcv"vjg"rtqlgev"ycu"cdqwv0 

 
What is the most rewarding aspect of your 

course and placement project so far?  
Fwtkpi"o{"rncegogpv"cv"Korgtkcn"Eqnngig"Nqpfqp."
K"oquv"gplq{gf"dgkpi"rctv"qh"vjg"uwuvckpcdknkv{"
rtqlgev."dgecwug"kv"gzrcpfgf"o{"mpqyngfig"kp"
ocp{"yc{u0"Kv"jcu"cnuq"jgnrgf"og"ickp"pgy"umknnu"
uwej"cu"yqtmkpi"kp"c"vgco."cpcn{ukpi"cpf"rtg/
ugpvkpi"o{"Ὄpfkpiu."uchg"jcpfnkpi"qh"gswkrogpv="
cpf"kv"jcf"c"ocuukxg"korcev"qp"o{"eqoowpkec/
vkqp" umknnu0" Vjg" oquv" tgyctfkpi" curgev" qh" o{"
eqwtug"ycu"fgὌpkvgn{"jcxkpi"c"ejcpeg"vq"igv"c"
vcuvg"qh"tgcn-yqtnf"gzrgtkgpeg0"K"cnuq"gplq{gf"fq/
kpi"rtcevkecn"yqtm"cv"vjg"Wpkxgtukv{."dgecwug"kv"
gpjcpegf"o{"wpfgtuvcpfkpi"cpf"mpqyngfig"qh"
uekgpeg0 

 
What advice would you give to anyone 

considering T-Level Science?  
O{"cfxkeg"yqwnf"dg"vq"hwnn{"godtceg"dqvj"vjg"ce/
cfgoke"cpf"rtcevkecn"eqorqpgpvu"qh"vjg"eqwtug0"
Gpicig"cevkxgn{"kp"{qwt"kpfwuvt{"rncegogpv."cu"kv"
rtqxkfgu" kpxcnwcdng" jcpfu-qp" gzrgtkgpeg0" Uvc{"
ewtkqwu"cpf"qrgp-okpfgf."cum"nqvu"qh"swguvkqpu."
cpf"vcmg"cfxcpvcig"qh"vjg"qrrqtvwpkv{"vq"pgvyqtm"
ykvj" rtqhguukqpcnu" kp" vjg" Ὄgnf0" Dcncpekpi" vjg"
yqtmnqcf"ecp"dg"ejcnngpikpi."dwv"vjg"umknnu"cpf"
mpqyngfig"{qw"ickp"yknn"dg"kpetgfkdn{"tgyctfkpi"
cpf"dgpgὌekcn"hqt"{qwt"hwvwtg"ectggt0 

 

What kind of career are you hoping to 

have in the future, and how would you like 

to achieve this?  
 

K"yqwnf"nkmg"vq"yqtm"kp"vjg"dkqogfkecn"ugevqt="dkq/
ogfkecn" uekgpeg)u" ecrcekv{" vq" eqortgjgpf" vjg"
kpvtkecvg"jwocp"dqf{"cpf"vjg"fkugcugu"cὑkevkpi"
kv"jcu"ftkxgp"o{"rwtuwkv"qh"wpfgtuvcpfkpi"kvu"eqo/
rngzkv{0"Vjku"ctfqwt"rtqrgnu"o{"codkvkqp"vq"eqp/
vtkdwvg"vq"cfxcpegogpvu"kp"ogfkecn"tgugctej"cpf"
jgcnvjectg0"Wrqp"cejkgxgogpv"qh"vjku."K"curktg"vq"
cwiogpv"o{"mpqyngfig"d{"rwtuwkpi"c"ectggt"kp"
oketqdkqnqi{."vjgtgd{"dtqcfgpkpi"o{"ectggt"rtq/
urgevu0 
  

And what do you do when you are not 

working?  
Kp"o{"htgg"vkog."o{"gzvtcewttkewnct"kpxqnxgogpv"kp"
vjg"Wpkxgtukv{"hqqvdcnn"vgco"hqt"vyq"eqorgvkvkxg"
ugcuqpu"rtqxkfgf"og"ykvj"kpxcnwcdng"vgcoyqtm"
cpf" ngcfgtujkr" umknnu0" Cffkvkqpcnn{." o{" gpicig/
ogpv"kp"ygkijv"vtckpkpi"cu"c"jqdd{"kpuvknngf"fkuek/
rnkpg"cpf"cfjgtgpeg"vq"tqwvkpg."yjknuv"eqpvtkdwvkpi"
vq"ockpvckpkpi"o{"rj{ukecn"jgcnvj"cpf"Ὄvpguu0 
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Book review 

 

Itggpjqwug"Icu"Tgoqxcn"Vgejpqnqikgu 
Kiri Rodgers (University of the West of Scotland, kiri.rodgers@uws.ac.uk) 

This book provides the most up to date infor-

mation on Greenhouse Gas Removal (GGR), 

with a focus on the removal of atmospheric 

CO2. It explores approaches needed to meet 

climate change mitigation strategies across 

multiple disciplines. 
 

Vjku"eqortgjgpukxg"xqnwog"cfftguugu"c"etkvkecn"
curgev"qh"enkocvg"ejcpig"okvkicvkqp"-"itggpjqwug"
icu"tgoqxcn"*IIT+"vgejpqnqikgu0"Vjg"dqqm"dtkpiu"
vqigvjgt"gzrgtv"rgturgevkxgu"qp"xctkqwu"vgejpq/
nqikecn"crrtqcejgu"vq"tgoqxkpi"ectdqp"fkqzkfg"
cpf" qvjgt" itggpjqwug" icugu" htqo" vjg" cvoqu/
rjgtg0"IIT"vgejpqnqikgu"yknn"dg"guugpvkcn"kp"nkokv/
kpi"inqdcn"yctpkpi"vq"vgorgtcvwtgu"dgnqy"307°E"
*vctigvu"d{"vjg"KREE"cpf"EQR43+"cpf"yknn"dg"tg/
swktgf"vq"cejkgxg"fggr"tgfwevkqpu"kp"cvoqurjgtke"
EQ4"eqpegpvtcvkqp0"Kp"vjg"eqpvgzv"qh"tgegpv"ngicnn{"
dkpfkpi"ngikuncvkqp"tgswktkpi"vjg"vtcpukvkqp"vq"c"pgv"
|gtq" gokuukqpu" geqpqo{" d{" 4272."
IIT"vgejpqnqikgu"ctg"dtqcfn{"tgeqi/
pkugf"cu"dgkpi"kpfkurgpucdng0 
 

Vjg" dqqm" gorjcukugu" vjg" wtigpv"
pggf"vq"oggv"enkocvg"ejcpig"vctigvu0"
Kv"jkijnkijvu"vjcv"eqpxgpvkqpcn"okvkic/
vkqp"ogvjqfu."uwej"cu"hwgn"uykvejkpi."
tgpgycdng"gpgti{."pwengct"rqygt."cpf"
EQ4"ecrvwtg" cpf" uvqtcig." owuv" dg"
tcrkfn{"fgxgnqrgf"vq"cejkgxg"vjg"pge/
guuct{"ikicvqppg-uecng"EQ4"tgoqxcn0 
 

Vjg"dqqm"ku"uvtwevwtgf"kpvq"ugxgtcn"
ejcrvgtu."gcej"hqewukpi"qp"fkhhgtgpv"
curgevu" qh" IIT0" Kv" eqxgtu" c" ykfg"
tcpig"qh"vgejpqnqikgu."yjgtg"gcej"ejcrvgt"ku"cw/
vjqtgf"d{"gzrgtvu"kp"vjg"Ὄgnf."gpuwtkpi"vjcv"vjg"
eqpvgpv"ku"dqvj"cwvjqtkvcvkxg"cpf"wr"vq"fcvg0"Eqp/
vgpv"kpenwfgu< 

¶ Chhqtguvcvkqp" cpf" Tghqtguvcvkqp<" Rncpvkpi"
pgy"hqtguvu"cpf"tguvqtkpi"fgitcfgf"qpgu"vq"
cduqtd"EQ40 

¶ Dkqgpgti{"ykvj"Ectdqp"Ecrvwtg"cpf"Uvqtcig"
*DGEEU+<"Itqykpi"dkqocuu."rtqfwekpi"gpgt/
i{."cpf"ecrvwtkpi"cpf"uvqtkpi"vjg"EQ4"0 

¶ Fktgev"Ckt"Ecrvwtg"*FCE+<"Wukpi"ejgokecn"rtq/
eguugu"vq"ecrvwtg"EQ4"fktgevn{"htqo"vjg"ckt"
cpf"uvqtkpi"kv"wpfgtitqwpf0 

¶ Uqkn" Ectdqp" Ugswguvtcvkqp<" Gpjcpekpi" vjg"
cdknkv{" qh" uqkn" vq" ecrvwtg" cpf" uvqtg" EQ4"

vjtqwij"citkewnvwtcn"rtcevkegu0 

¶ Gpjcpegf" Ygcvjgtkpi<" Ceegngtcvkpi" pcvwtcn"
rtqeguugu"vjcv"tgoqxg"EQ4"htqo"vjg"cvoqu/
rjgtg"vjtqwij"okpgtcn"tgcevkqpu0 

¶ Qegcp-dcugf" Ogvjqfu<" G0i0" qegcp" hgtvknkuc/
vkqp"vq"kpetgcug"vjg"cduqtdcpeg"qh"EQ40 

 

Vjg" dqqm" rtqxkfgu" uekgpvkὌecnn{" tkiqtqwu" cpcn/
{ugu"qh"gcej"vgejpqnqi{)u"rqvgpvkcn."nkokvcvkqpu."
cpf"ewttgpv"fgxgnqrogpv"uvcig0"Fgurkvg"vjg"vgej/
pkecn"fgrvj"vjg"ytkvkpi"tgockpu"ceeguukdng."ocm/
kpi"eqorngz"uekgpvkὌe"eqpegrvu"eqortgjgpukdng"
vq"tgcfgtu"ykvj"c"dcuke"uekgpvkὌe"dcemitqwpf0"Kp"
cffkvkqp."c"uvcpfqwv"hgcvwtg"qh"vjku"dqqm"ku"kvu"jq/
nkuvke"crrtqcej0"Kv"pqv"qpn{"fkuewuugu"vjg"vgej/
pkecn"curgevu"qh"gcej"IIT"vgejpqnqi{"dwv"cnuq"
cfftguugu" vjg" rqnkvkecn." geqpqoke." cpf" uqekcn"
ejcnngpigu" cuuqekcvgf" ykvj" vjgkt" fgrnq{ogpv0"
Vjku"ocmgu"kv"cp"kpxcnwcdng"tguqwteg"hqt"rqnke{/
ocmgtu."tgugctejgtu."cpf"kpfwuvt{"rtqhguukqpcnu"

yjq"ctg"yqtmkpi"vqyctfu"cejkgxkpi"pgv-
|gtq"gokuukqpu0 
 

C" rqvgpvkcnn{" pgy" eqpegrv" ku" gzrnqtgf"
cetquu"Ejcrvgtu"5"*Pgicvkxg"gokuukqpu<"
vjg"tqng"cpf"tgurqpug"qh"vjg"enkocvg"u{u/
vgo0"Cwvjqt<" Ejtku" F" Lqpgu+." 6"
*Ceeqwpvkpi" pgicvkxg" gokuukqpu0" Jqy"
fkὐewnv" eqwnf" kv" dgA"Cwvjqt<" Cpftgc"
Tcoktg|" Tcoktg|+." cpf" 9" *Igqejgokecn"
pgicvkxg"gokuukqp"vgejpqnqikgu0"Cwvjqt<"
Qnkxkc"Jcytqv."Lcogu"Ecordgnn."Htcpegu"
Dwemkpijco."cpf"Rjkn"Tgphqtvj+0"Vjku"ku"
ҵpgicvkxg" gokuukqpҶ"vgejpqnqikgu." vjg"
rtqeguu" qh" tgoqxkpi" oqtg" EQ4"goku/

ukqpu"vjcp"ctg"dgkpi"etgcvgf0" 
 

Qxgtcnn."vjg"724"rcigu"qh"vjku"dqqm"rtqxkfg"c"vjqt/
qwij"cpf"dcncpegf"gzcokpcvkqp"qh"vjg"xctkqwu"
IIT"vgejpqnqikgu."vjgkt"rqvgpvkcn"vq"okvkicvg"enk/
ocvg"ejcpig."cpf"vjg"ejcnngpigu"vjcv"pggf"vq"dg"
cfftguugf"vq"cejkgxg"ykfgurtgcf"fgrnq{ogpv0"Kv"
ku"cp"guugpvkcn"tguqwteg"hqt"cp{qpg"kpvgtguvgf"kp"
vjg"uekgpeg"cpf"rqnke{"qh"enkocvg"ejcpig"okvkic/
vkqp0 
 

Reference 
Itggpjqwug"Icu"Tgoqxcn"Vgejpqnqikgu."gf0"O0"Dwk"
cpf"P0"Oce"Fqygnn."Tq{cn"Uqekgv{"qh"Ejgokuvt{."
Ecodtkfig."42440"KUDP";9:-3-:5;38-3;;-7" 
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.ƻƻƪ ǊŜǾƛŜǿ 

9ƳŜǊƎƛƴƎ bŀƴƻǘŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ ²ŀǘŜǊ 

Rcdnq"Ecorq-Oqtgpq"*EtcpὌgnf"Wpkxgtukv{."r0ecorq-oqtgpqBetcpὌgnf0ce0wm+" 

Vjg"rj{ukecn"cpf"ejgokecn"rtqrgtvkgu"qh"pc/
pqocvgtkcnu"oc{"dg"vcknqtgf"vq"gpxktqpogpvcn"
crrnkecvkqp"kp"ycvgt"swcnkv{"oqpkvqtkpi"cpf"
ycvgt"vtgcvogpv0 
 

Vgejpqnqi{"rnc{u"c"xkvcn"tqng"kp"ycvgt"rwtkὌecvkqp0"
Kv"oc{"dg"fgrnq{gf"vq"tgoqxg"jctohwn"uwduvcpe/
gu"cpf"rcvjqigpu"vq"gpuwtg"ycvgt"yjqngpguu."qt"
rtgxgpvkpi"qz{igp"fgrngvkqp"kp"tgegkxkpi"ycvgtu"
dgecwug"qh"qticpke"ocvvgt"cpf"pwvtkgpvu"kp"ugy/
cig0"Kppqxcvkqp"ku"etkvkecn"vq"mggr"wr"ykvj"itqykpi"
ycvgt"fgocpfu"cpf"vq"rtqvgev"vjg"gpxktqpogpv0"
Vq"cfftguu"vjgug"kuuwgu."vjg"ycvgt"ugevqt"owuv"
pqv" qpn{" writcfg" ewttgpv" vtgcvogpvu." dwv" cnuq"
uggm"pgy"fgegpvtcnkugf."jkijn{"gὐekgpv"cpf"ownvk/
hwpevkqpcn"rtqeguugu0"Vjg"gfkvqtu"qh"vjku"dqqm"
fkuewuu"rtqokukpi"vgejpqnqikgu"dtkfikpi"vjg"pcp/
qyqtnf"cpf"hwnn-uecng"ycvgt"vtgcvogpvu0" 
 

Ytkvvgp"cu"uvcpf-cnqpg"nkvgtcvwtg"tgxkgyu."vjg"39"
ejcrvgtu"cpf"qxgt"722"rcigu"uwooctkug"kphqt/
ocvkqp"qp"vjg"u{pvjguku"cpf"ejctcevgtkucvkqp"qh"
pcpqocvgtkcnu"fgrnq{gf"kp"Ὄnvtcvkqp."cfuqtrvkqp."
ecvcn{uku."cpf"fkukphgevkqp0"Vjg"gfkvqtu"jcxg"ew/
tcvgf" eqpvtkdwvkqpu" htqo" gzrgtvu." gpuwtkpi" vjg"
uekgpvkὌe"ceewtce{"cpf"crrnkecdknkv{"qh"vjg"eqp/
vgpv0"Vq"jgnr"vjg"tgcfgtҲu"pcxkicvkqp"vjtqwij"vjku"
eqnngevkqp."jqygxgt."c"vcdng"qh"eqpvgpvu"itqwrkpi"
vjg"ejcrvgtu"kpvq"vqrkeu"ku"pggfgf0"Hqt"gzcorng<"
ұoqpkvqtkpiҲ." ұcfuqtrvkqpҲ." ұcfxcpegf" qzkfcvkqp"
rtqeguugu.Ҳ"cpf"ұqvjgt"rtqeguuguҲ0 
 

Tgcfgtu"yknn"ickp"kpukijvu"kpvq"*3+"u{pvjguku"cpf"
rtqrgtvkgu"qh"pcpqocvgtkcnu"vcknqtgf"vq"kortqxg"
ycvgt"rwtkὌecvkqp"gὐekgpe{."cpf"*4+"ewvvkpi-gfig"
crrnkecvkqpu" uwej" cu" rjqvqecvcn{uku." pcpqugp/
uqtu"hqt"swcnkv{"oqpkvqtkpi."cpf"j{dtkf"pcpqvgej/
pqnqi{-dcugf"u{uvgou0"Fkuewuukqp"qp"tgiwncvqt{"
htcogyqtmu"cpf"pcpqocvgtkcn"tkumu"kp"ycvgt"u{u/
vgou"eqwnf"jcxg"cffgf"xcnwg0 
 

Crrnkecvkqp"vq"hwnn-uecng"ycvgt"vtgcvogpvu"ku"fku/
ewuugf"kp"vyq"mg{"ejcrvgtu."yjkej"vjwu"fgugtxg"
urgekcn"ogpvkqp0"Ejcrvgt"6"fguetkdgu"jqy"uknxgt."
yjkej" rquuguugu" cpvk-oketqdkcn" rtqrgtvkgu."
cxqkfu"dkqhqwnkpi0"J{ftqrjknke"pcpqocvgtkcnu"ecp"
kortqxg" rgtogcdknkv{" d{" kpetgcukpi" vjg" j{ftq/

rjknke"pcvwtg"qh"vjg"ogodtcpg"uwthceg0"Vjku"oc{"
rtgxgpv"dcevgtkcn"itqyvj"qp"ogodtcpg"uwthcegu."
uq"gpuwtkpi"ogodtcpgu"wugf"kp"fgucnkpkucvkqp"
cpf"ycvgt"tgwug"oc{"dg"vjgougnxgu"tgwugf0"Vjku"
tgfwegu"equvu0"Ejcrvgt"38"gzrnckpu"vjg"eqpegrv"
qh"pcpqdwddngu."rtqxkfkpi"c"vjqtqwij"vjgqtgvkecn"
fguetkrvkqp"qh"jqy"pcpqdwddngu"dgjcxg"cpf"kp/
vgtguvkpi"ecug"uvwfkgu"*g0i0"gpjcpegogpv"qh"cgtc/
vkqp"ocuu"vtcpuhgt+0 
 

ұGogtikpi"Pcpqvgejpqnqikgu"hqt"Ycvgt"VtgcvogpvҲ"
ku"c"iqqf"tgcf"hqt"rtqhguukqpcnu"cpf"cecfgokeu"
kpvgtguvgf" kp" gpxktqpogpvcn" pcpqvgejpqnqi{" cv"
gctn{"vgejpqnqi{"tgcfkpguu"ngxgnu0 
 

Tghgtgpeg 
Gogtikpi"Pcpqvgejpqnqikgu"hqt"Ycvgt"Vtgcvogpv
*Ejgokuvt{"kp"vjg"Gpxktqpogpv"Ugtkgu"Pq0"6+."gf0"
[0"Nkw."E0"Ycpi."Y0"Nkw."Tq{cn"Uqekgv{"qh"Ejgoku/
vt{."Ecodtkfig."42440"KUDP";9:-3-:5;38-524-; 

Vtgcvogpv 
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Meeting report 

Communicating sustainability:  

Enhancing research impact 
Helena Rapp-Wright (Imperial College London, h.rapp-wright@imperial.ac.uk) 

On the 6th of November 2024, a communica-

tion skills workshop for promoting sustainable 

solutions was held for doctoral students and 

early career researchers. The event provided 

an opportunity to tackle environmental chal-

lenges through interdisciplinary collaboration 

and teamwork, focusing on innovative ways 

to communicate solutions. 
 

Vjg" yqtmujqr" ckogf" vq" gpjcpeg" rctvkekrcpvuҲ"
eqoowpkecvkqp"cpf"tgugctej-rkvejkpi"umknnu"yjkng"
hquvgtkpi" gpicigogpv." ogcpkpihwn" fkuewuukqpu."
cpf"pgvyqtmkpi"qrrqtvwpkvkgu"ykvjkp"vjg"gpxktqp/
ogpvcn"uwuvckpcdknkv{"eqoowpkv{0 
 

Vjg"uguukqp"dgicp"ykvj"Ft"Octkq"Oqwuvtcu"htqo"
vjg" TUEҲu" Ocpcigogpv" Kpvgtguv" Itqwr" kpxkvkpi"
rctvkekrcpvu"vq"kpvtqfweg"vjgougnxgu"cpf"ujctg"
vjgkt"gzrgevcvkqpu"hqt"vjg"yqtmujqr0 
 

Ft"Oqwuvtcu"vjgp"ujctgf"rtcevkecn"vkru"qp"ghhge/
vkxgn{"eqoowpkecvkpi"tgugctej"vq"pqp-vgejpkecn"
cwfkgpegu0"Jku"iwkfcpeg"kpenwfgf< 

¶ Uvctv"ykvj"vjg"dki"rkevwtg<"Gzrnckp"yj{"vjg"
tgugctej" ocvvgtu" cpf" kvu" dtqcfgt" ko/
rqtvcpeg0 

¶ Wug"eqooqp"cpcnqikgu<"Dtgcm"fqyp"eqo/
rngz"eqpegrvu"d{"eqppgevkpi"vjgo"vq"gxgt{/
fc{"gzrgtkgpegu0 

¶ Hqewu"qp"dgpgὌvu<"Jkijnkijv"rtcevkecn"qwv/
eqogu"cpf"korcevu0 

¶ Gzrnckp" guugpvkcn" vgtou<" Cxqkf" vgejpkecn"
lctiqp"vq"gpuwtg"ceeguukdknkv{0 

¶ Vgnn"c"uvqt{<"Ujctkpi"pcttcvkxgu"vjcv"knnwu/
vtcvg" jqy" vjg" tgugctej" uqnxgu" tgcn-yqtnf"
rtqdngou0 

¶ Ujqy"jwocp"korcev<"Fkuewuu"vcpikdng"dgp/
gὌvu"nkmg"kortqxgf"jgcnvj."gpxktqpogpvcn"
ickpu."cpf"swcnkv{"qh"nkhg"gpjcpegogpvu0 

¶ Wug"xkuwcnu" cpf" uecng"eqorctkuqpu<" Go/
rnq{kpi" itcrjkeu" qt" cpcnqikgu" vq" eqpxg{"
eqorngz"fcvc"kp"tgncvcdng"vgtou0 

¶ Gpeqwtcig" rgtuqpcn" eqppgevkqp<" Nkpm" vjg"
tgugctej"vq"cevkqpu"kpfkxkfwcnu"ecp"vcmg0 

Ft"Oqwuvtcu"knnwuvtcvgf"gcej"vkr"ykvj"uwuvckpcdkn/
kv{-tgncvgf"gzcorngu."gpuwtkpi"tgngxcpeg"cpf"enct/
kv{"hqt"rctvkekrcpvu0 
 

Guest speakers 
Fwtkpi"vjg"gxgpv."yg"jcf"vjg"rtkxkngig"qh"jgctkpi"
htqo" vyq" rtqokpgpv" tgugctejgtu."Ft" Idgok"
Qnwng{g"cpf"Ft"Rcwn"Hgtiwuqp."yjq"ujctgf"kp/
ukijvu" kpvq" vjgkt" uwuvckpcdknkv{-hqewugf" ectggtu"
cpf"tgugctej0 
 

Ft"Qnwng{g."c"ngevwtgt"cv"vjg"Itcpvjco"Kpuvkvwvg."
ngcfu"itqwpfdtgcmkpi"tgugctej"qp"Itggp"Kpfwuvtk/
cn" Kpvgtxgpvkqpu." fgxgnqrkpi" qrvkokucvkqp-dcugf"
fgekukqp-uwrrqtv"htcogyqtmu"vq"gxcnwcvg"cpf"gp/
jcpeg"vjg"geqpqoke"xkcdknkv{"qh"uwuvckpcdng"uqnw/
vkqpu" hqt" fgectdqpkukpi" gpgti{-kpvgpukxg" kpfwu/
vtkgu0 
 

Ft"Hgtiwuqp."c"Rtkpekrcn"Uekgpvkuv"cv"Cuvtc\gpgec."
hqewugu"qp"kpvgitcvkpi"uwuvckpcdknkv{"kpvq"cpcn{vk/
ecn"ogvjqfu"hqt"vjgtcrgwvke"ftwi"fgxgnqrogpv0"
Jku"yqtm"kpenwfgu"kfgpvkh{kpi"ұitggpguvҲ"ogcuwtg/
ogpv"vgejpkswgu."cnvgtpcvkxg"ucorng"rtgrctcvkqp"
ogvjqfu."cpf"gpxktqpogpvcnn{"htkgpfn{"crrtqcej/
gu"vq"cpcn{vkecn"rtqeguugu0 
 

Dqvj"urgcmgtu"ujctgf"vjgkt"ectggt"lqwtpg{u."jkij/
nkijvkpi"jqy"vjg{"vtcpukvkqpgf"kpvq"uwuvckpcdknkv{"
tqngu0"Vjg{"fkuewuugf"vjg"korqtvcpeg"qh"eqoow/
pkecvkqp"umknnu."tgὍgevkpi"qp"vjgkt"rgtuqpcn"gzrgtk/
gpegu."cpf"vkgf"vjgkt"uvqtkgu"vq"vjg"vkru"ujctgf"
gctnkgt"d{"Ft"Oqwuvtcu0"Vjg{"qrgpn{"ujctgf"gzco/
rngu" qh" vjgkt"ҵgrke" hcknuҶ"yjgp" eqoowpkecvkpi"
uwuvckpcdknkv{."kpenwfkpi"tgegpv"gzrgtkgpegu."tgcu/
uwtkpi"rctvkekrcpvu"vjcv"gxgp"gzrgtkgpegf"rtqhgu/
ukqpcnu" hceg" ejcnngpigu0" Vjku" gorjcukugf" vjg"
xcnwg"qh"yqtmujqru"nkmg"vjku"vq"dwknf"tguknkgpeg"
cpf"kortqxg"eqoowpkecvkqp"umknnu0" 

 

Case studies activity 
Ft"Oqwuvtcu"hceknkvcvgf"itqwr"fkuewuukqpu"fwtkpi"
vjg"yqtmujqr."qticpkukpi"rctvkekrcpvu"kpvq"itqwru"
qh"Ὄxg"vq"dtckpuvqto"uqnwvkqpu"vq"tgcn-yqtnf"gpxk/
tqpogpvcn"ejcnngpigu0"Gcej"itqwr"cfftguugf"qpg"
qh"ugxgtcn"ecug"uvwfkgu."ujqyecukpi"jqy"ejgoku/
vt{"ecp"ftkxg"uwuvckpcdng"kppqxcvkqpu0 
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Ecug"uvwfkgu 

¶ Kortqxkpi" kppgt-ekv{" ckt" swcnkv{<" Cktdqtpg"
rqnnwvkqp"htqo"xgjkeng"gokuukqpu"rqugu"uki/
pkὌecpv"jgcnvj"tkumu."rctvkewnctn{"hqt"kpfkxkf/
wcnu"ykvj"tgurktcvqt{"kuuwgu0"Ghhqtvu"nkmg"vjg"
GWҲu"Ckt"Swcnkv{"Fktgevkxg"cpf"NqpfqpҲu"Wnvtc
-Nqy"Gokuukqp"\qpg"cko"vq"vcemng"vjku."tg/
swktkpi"uvcpfctfkugf"oqpkvqtkpi"u{uvgou"vq"
gpuwtg"ghhgevkxgpguu0 

¶ Rtqvgevkpi"ycvgt"tguqwtegu<"Ycvgt"rqnnwvkqp"
tgockpu"c"etkvkecn"eqpegtp"hqt"jwocp"jgcnvj"
cpf"vjg"gpxktqpogpv0"Vjg"GW"Ycvgt"Htcog/
yqtm" Fktgevkxg" rtkqtkvkugu" engcpgt" tkxgtu."
ncmgu."cpf"itqwpfycvgt."ckokpi"vq"gphqteg"
ngicn"nkokvu"qp"rqnnwvcpvu"vq"kortqxg"ycvgt"
swcnkv{0 

¶ Ocrrkpi" oketqrncuvke" rqnnwvkqp<" C" 4244"
ekvk|gp"uekgpeg"uvwf{"kp"OqpvcpcҲu"Icnncvkp"
Tkxgt"hqwpf"oketqrncuvkeu"kp"79'"qh"uco/
rngu." jkijnkijvkpi" vjg" rgtxcukxg" pcvwtg" qh"
vjku"kuuwg"gxgp"kp"tgoqvg"ctgcu0"Vjku"wpfgt/
ueqtgu"vjg"wtigpe{"hqt"inqdcn"cevkqp"cickpuv"
rncuvke"rqnnwvkqp03 

¶ Gpf-qh-nkhg"vgzvkngu<"Crrtqzkocvgn{"7 oknnkqp"
vqppgu"qh"enqvjkpi"ctg"fkuectfgf"cppwcnn{"kp"
vjg"GW."ykvj"qpn{"3'"tge{engf"kpvq"pgy"ict/
ogpvu0" Kppqxcvkqpu" nkmg" Tgpgyegnn" vtcpu/
hqto"vgzvkng"ycuvg"kpvq"dkqfgitcfcdng"tcy"
ocvgtkcnu."qhhgtkpi"c"uwuvckpcdng"rcvj"hqt/
yctf04 

¶ Hgtvknkugt" gὐekgpe{" gpjcpegtu<" Ykvj" vjg"
inqdcn" rqrwncvkqp" rtqlgevgf" vq" tgcej"
320; dknnkqp"d{"4322."uwuvckpcdng"hqqf"rtq/
fwevkqp"ku"xkvcn0"Qpn{"72'"qh"pkvtqigp"hgtvknku/
gtu"ctg"cduqtdgf"d{"etqru."ykvj"vjg"tguv"
ecwukpi"gpxktqpogpvcn"jcto0"Pkvtqigp"uvc/
dknkugtu."uwej"cu"wtgcug"cpf"pkvtkὌecvkqp"kp/
jkdkvqtu."ecp"ukipkὌecpvn{"tgfweg"vjgug"nquu/
gu05 

¶ Nkipkp"cu"c"tgpgycdng"tguqwteg<"Nkipkp."c"d{
-rtqfwev"qh"vjg"rcrgt"kpfwuvt{."ku"ewttgpvn{"
dwtpgf"hqt"gpgti{0"Jqygxgt."kv"jqnfu"rqvgp/
vkcn"cu"c"tgpgycdng"tguqwteg"hqt"rtqfwekpi"
dkq-dcugf"rtqfwevu."qhhgtkpi"c"uwuvckpcdng"
cnvgtpcvkxg"vq"ycuvg06 

 
Rctvkekrcpvu"ygtg"vjgp"cnnqygf"vq"ugngev"cp"kfgc"
vq"yqtm"qp."kpenwfkpi"pgy"kfgcu"wptgncvgf"vq"vjg"
rtqxkfgf"ecug"uvwfkgu0 
 
Qpeg"vjgkt"kfgc"qt"ecug"uvwf{"ycu"ejqugp."gcej"
itqwr"gpicigf"kp"c"uvtwevwtgf"rtqdngo-uqnxkpi"
cevkxkv{< 

30 Kfgpvkh{"vjg"vctigv"wugt<"FgὌpg"vjg"urgekὌe"
itqwr" qh" rgqrng" qt" qticpkucvkqpu" vjg" tg/
ugctej."vgejpqnqi{."qt"ugtxkeg"yqwnf"dgpg/
Ὄv0"Vjku"kpxqnxgf"wpfgtuvcpfkpi"vjg"ujctgf"
ejctcevgtkuvkeu."pggfu."cpf"rtghgtgpegu"qh"
vjg"vctigv"itqwr0 

40 FgὌpg"vjg"rtqdngo<"Rkprqkpv"vjg"rtkoct{"
ejcnngpig"qt"kuuwg"hcegf"d{"vjg"vctigv"wugt0 

50 Cpcn{ug"gzkuvkpi"uqnwvkqpu<"Gzrnqtg"ewttgpv"
cnvgtpcvkxgu"qt"crrtqcejgu"vjg"vctigv"wugt"
ku" wvknkukpi." kpenwfkpi" eqorgvkvqt" tgugctej"
cpf"ceeguukdng"vgejpqnqikgu"qt"ugtxkegu0 

60 Ctvkewncvg"vjg"xcnwg"rtqrqukvkqp<"Jkijnkijv"
yjcv"ocmgu"vjgkt"rtqrqugf"tgugctej."vgej/
pqnqi{."qt"ugtxkeg"wpkswg"cpf"jqy"kv"qhhgtu"
cp"cfxcpvcig"qxgt"gzkuvkpi"uqnwvkqpu0 

70 Fguetkdg"vjg"uqnwvkqp<"Fgvckn"vjg"hgcvwtgu."
hwpevkqpu." cpf" dgpgὌvu" qh" vjg" rtqrqugf"
kfgc"qt"kppqxcvkqp0 

80 Kfgpvkh{"mg{"ogvtkeu<"Guvcdnkuj"vjg"mg{"kpfk/
ecvqtu"qt"ogcuwtgu"qh"uweeguu"hqt"vjg"rtq/
rqugf"uqnwvkqp0 

Figure 1. Participants presenting their ideas for solu-

tions to one of the sustainability challenges selected 

for the workshop.   
 

Vjtqwij"vjku"eqnncdqtcvkxg"rtqeguu."itqwru"cpc/
n{ugf"ejcnngpigu."kfgpvkὌgf"mpqyngfig"icru."cpf"
fgxgnqrgf""rqvgpvkcn""uqnwvkqpu0""Kppqxcvkxg""kfgcu 
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tcpigf"htqo"rwdnke"cyctgpguu"ecorckipu"vq"cf/
xcpegf" vgejpqnqikecn" uqnwvkqpu." fgoqpuvtcvkpi"
vjg"xcnwg"qh"kpvgtfkuekrnkpct{"vgco/
yqtm0 
 
Vjg"gzgtekug"pqv"qpn{"hquvgtgf"etg/
cvkxkv{"dwv"cnuq"gorjcukugf"vjg"ko/
rqtvcpeg" qh" eqnncdqtcvkqp" kp" cf/
ftguukpi"gpxktqpogpvcn"kuuwgu0"D{"
eqodkpkpi"fkxgtug"gzrgtvkug."rctvke/
krcpvu"ickpgf"c"fggrgt"wpfgtuvcpf/
kpi"qh"vjg"eqorngzkv{"qh"uwuvckpc/
dknkv{"ejcnngpigu"cpf"ngctpgf"rtcevk/
ecn"vqqnu"hqt"kpvgtfkuekrnkpct{"rtqd/
ngo-uqnxkpi0" Vjku" cevkxkv{" cnuq" kp/
urktgf" kfgcu" hqt" hwvwtg" tgugctej"
cpf" rqvgpvkcn" rctvpgtujkru.""""""""""

tgkphqtekpi"vjg"tqng"qh"ejgokuvt{"cu"c"egpvtcn"ftkx/
gt"qh"korcevhwn"uqnwvkqpu0 
 
Rkvej"rtgugpvcvkqpu 
Hkpcnn{."rctvkekrcpvu"yqtmgf"kp"vgcou"vq"rtgrctg"c"
7-okpwvg"rkvej"vcknqtgf"vq"vjgkt"vctigv"cwfkgpeg."
ykvj"gcej"vgco"ogodgt"rtgugpvkpi"c"rqtvkqp"qh"
vjg"rtqlgev0"Vjg"rtgugpvcvkqpu"ygtg"tgxkgygf"d{"
Ft"Oqwuvtcu."Ft"Octekc"Rjkndkp."Ejckt"qh"vjg"Ocp/
cigogpv"Kpvgtguv"Itqwr."cpf"vjg"iwguv"urgcmgtu."
yjq"rtqxkfgf"eqpuvtwevkxg"hggfdcem"*Hkiwtg"3+0"
Vjg"hggfdcem"ycu"ygnn-tgegkxgf."ykvj"rctvkekrcpvu"
gzrtguukpi"gpvjwukcuo"hqt"kpvgitcvkpi"vjg"uwi/
iguvkqpu"kpvq"vjgkt"hwvwtg"eqoowpkecvkqp"ghhqtvu0"
Vjku"cevkxkv{"pqv"qpn{"uvtgpivjgpgf"vjgkt"rkvejkpi"

umknnu"dwv"cnuq"jkijnkijvgf"vjg"xcnwg"qh"engct"cpf"
korcevhwn"eqoowpkecvkqp"kp"cfxcpekpi"uwuvckpc/

dknkv{-hqewugf"rtqlgevu0 
 

Conclusions 
Qxgtcnn."vjg"yqtmujqr"ycu"jkijn{"
gpicikpi"cpf"ygnn-tgegkxgf."urctm/
kpi" ogcpkpihwn" fkuewuukqpu"
coqpi"rctvkekrcpvu"qp"jqy"vq"cr/
rn{"vjg"umknnu"cpf"kpukijvu"ickpgf"
vq" vjgkt" qyp" tgugctej0"Ocp{"gz/
rtguugf" vjgkt" gpvjwukcuo" cdqwv"
kpvgitcvkpi"eqoowpkecvkqp"uvtcvg/
ikgu."kpvgtfkuekrnkpct{"crrtqcejgu."
cpf"hggfdcem"kpvq"vjgkt"yqtm."jkij/
nkijvkpi" vjg" yqtmujqrҲu" rtcevkecn"
xcnwg" kp" gpjcpekpi" tgugctej" ko/
rcev"cpf"hquvgtkpi"eqnncdqtcvkqp0 
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Tghgtgpegu 
30 Pcvkqpcn"Igqitcrjke"Ecug"Uvwf{<"Ocrrkpi"ok/
etqrncuvke" rqnnwvkqp" kp" ugctej" qh" uqnwvkqpu0"
jvvru<11ogfkc0pcvkqpcnigqitcrjke0qti1cuugvu1
Ὄng1EcugaUvwf{-
OcrrkpiaOketqrncuvkeaTNaὌpcn0rfh 

40 egὌe."Gpf-qh-nkhg"vgzvkngu<"Htqo"vtcuj"vq"vtgcu/
wtg0 

 jvvru<11egὌe0qti1c-uqnwvkqp-rtqxkfgt-hqt-
uwuvckpcdknkv{1ejgokuvt{ecp1ftkxkpi-vjg-
ektewnct-geqpqo{1gpf-qh-nkhg-vgzvkngu-htqo-
vtcuj-vq-vtgcuwtg1 

50 egὌe."Hgtvknkugtu"Gὐekgpe{"Gpjcpegtu<"Kpetgcu/
kpi"{kgnfu"yjknuv"nqygtkpi"gokuukqpu0 

 jvvru<11egὌe0qti1c-uqnwvkqp-rtqxkfgt-hqt-
uwuvckpcdknkv{1ejgokuvt{ecp1iqkpi-enkocvg-
pgwvtcn1hgtvknkugtu-gὐekgpe{-gpjcpegtu-
kpetgcukpi-{kgnfu-yjknuv-nqygtkpi-gokuukqpu1 

60 egὌe."Nkipkp<"c"rtqokukpi"tgpgycdng"tguqwteg"
hqt"dkq-dcugf"rtqfwevu0 

 jvvru<11egὌe0qti1c-uqnwvkqp-rtqxkfgt-hqt-
uwuvckpcdknkv{1ejgokuvt{ecp1ftkxkpi-vjg-
ektewnct-geqpqo{1nkipkp-c-rtqokukpi-
tgpgycdng-tguqwteg-hqt-dkq-dcugf-rtqfwevu1 

_______________________ 

ñMany expressed their en-

thusiasm about integrating 

communication strategies, 

interdisciplinary approach-

es, and feedback into their 

work, highlighting the 

workshopôs practical value 

in enhancing research im-

pact and fostering collabo-

ration.éò 

_______________________ 

Mapping plastic contamination in the Great Pacific 

Garbage Patch. 

https://media.nationalgeographic.org/assets/file/Case_Study-Mapping_Microplastic_RL_final.pdf
https://media.nationalgeographic.org/assets/file/Case_Study-Mapping_Microplastic_RL_final.pdf
https://media.nationalgeographic.org/assets/file/Case_Study-Mapping_Microplastic_RL_final.pdf
https://cefic.org/a-solution-provider-for-sustainability/chemistrycan/driving-the-circular-economy/end-of-life-textiles-from-trash-to-treasure/
https://cefic.org/a-solution-provider-for-sustainability/chemistrycan/driving-the-circular-economy/end-of-life-textiles-from-trash-to-treasure/
https://cefic.org/a-solution-provider-for-sustainability/chemistrycan/driving-the-circular-economy/end-of-life-textiles-from-trash-to-treasure/
https://cefic.org/a-solution-provider-for-sustainability/chemistrycan/driving-the-circular-economy/end-of-life-textiles-from-trash-to-treasure/
https://cefic.org/a-solution-provider-for-sustainability/chemistrycan/going-climate-neutral/fertilisers-efficiency-enhancers-increasing-yields-whilst-lowering-emissions/
https://cefic.org/a-solution-provider-for-sustainability/chemistrycan/going-climate-neutral/fertilisers-efficiency-enhancers-increasing-yields-whilst-lowering-emissions/
https://cefic.org/a-solution-provider-for-sustainability/chemistrycan/going-climate-neutral/fertilisers-efficiency-enhancers-increasing-yields-whilst-lowering-emissions/
https://cefic.org/a-solution-provider-for-sustainability/chemistrycan/going-climate-neutral/fertilisers-efficiency-enhancers-increasing-yields-whilst-lowering-emissions/
https://cefic.org/a-solution-provider-for-sustainability/chemistrycan/driving-the-circular-economy/lignin-a-promising-renewable-resource-for-bio-based-products/
https://cefic.org/a-solution-provider-for-sustainability/chemistrycan/driving-the-circular-economy/lignin-a-promising-renewable-resource-for-bio-based-products/
https://cefic.org/a-solution-provider-for-sustainability/chemistrycan/driving-the-circular-economy/lignin-a-promising-renewable-resource-for-bio-based-products/
https://cefic.org/a-solution-provider-for-sustainability/chemistrycan/driving-the-circular-economy/lignin-a-promising-renewable-resource-for-bio-based-products/


 

 

 ÅŸǃċũШÉŸĦŔĲƣǃШŸŉШ9őĲůŔƚƣƖǃШɂ ШEŰƻŔƖŸŰůĲŰƣċũШ9őĲůŔƚƣƖǃШ]ƖŸƨƓШɂ Ш7ƨũũĲƣŔŰЮɂ ЮsċŰƨċƖǃШΞΜΞΡШ ЮΝΠЮЮЮЮЮЮЮЮЮ

Meeting report 

Carbon capture, storage and utilisation: 

Starting to put the climate change genie 

back in the bottle 
Laura Alcock (Edwards Co. Ltd, laura.alcock@edwardsvacuum.com) and Rowena 

Fletcher-Wood (rowena.fletcherwood@gmail.com) 

On 9th September, the ECG partnered with 

the Applied Materials Chemistry Group 

(AMCG) for a one-day event at Burlington 

House, London, focused on Carbon Capture 

and Storage (CCS). The event hosted 26 in-

person delegates and 3 online, exploring how 

CCS can help achieve net zero and mitigate 

climate change. 
 

Ejcktgf"d{"Ncwtc"Cneqem"*Gfyctfu"Nvf"cpf"Gpxk/
tqpogpvcn"Ejgokuvt{"Itqwr+."Uguukqp"3"qp"Ect/
dqp"Ecrvwtg"cpf"Uvqtcig"Rtqeguu"Ejgokuvt{"hgc/
vwtgf"mg{pqvg" urgcmgt"Rtqhguuqt" Ejtku" Tc{pgt"
*Wpkxgtukv{" qh" Nggfu+." yjq" fkuewuugf"ҵRquv-
Eqodwuvkqp"Ectdqp"Fkqzkfg"Ecrvwtg"ҭ"Htqo"Nc/
dqtcvqt{"vq"Rqygt"Uvcvkqp"cpf"Dg{qpf0Ҷ"Qtkikpcnn{"
fgxgnqrgf" kp" vjg" 3;52u" hqt" pcvwtcn" icu" rtq/
eguukpi."vjku"vgejpqnqi{"ku"pqy"crrnkgf"vq"eqo/
dwuvkqp"uvtgcou0 

 
Professor Rayner presents process requirements of 

CO2 capture with amines. 

 

Rtqhguuqt"Tc{pgt"fkuewuugf"vjg"ejcnngpig"qh"ecr/
vwtkpi"vtceg"EQӺ"eqpegpvtcvkqpu."pqvkpi"vjcv"uqn/
xgpv-cokpgu"u{uvgou"owuv"rtqeguu"ctqwpf"4.722"
vqppgu"qh"ckt"cv"ewttgpv"EQӺ"ngxgnu"*63: rro+0"Oq/
pqgvjcpqncokpg"*OGC+"u{uvgou"jcxg"c"rctcukvke"
nqcf"qh"42-52'"kp"eqcn-Ὄtgf"rqygt"uvcvkqpu."ykvj"
equvu"chhgevgf"d{"ecrvwtg"uvcdknkv{"cpf"ycvgtҲu"
jgcv"ecrcekv{0"Wukpi"c"92'"fkogvj{n"uwnhqzkfg"

*FOUQ+"uqnwvkqp"ecp"tckug"vjg"rMc"qh"EQӺ."rqvgp/
vkcnn{"nqygtkpi"gpgti{"fgocpfu"hqt"kpfwuvtkcn"rtq/
eguugu0"Vq"tgcej"pgv"|gtq"d{"4272."c"vctigv"qh"
4.222"EEU"rncpvu"d{"4262"jcu"dggp"ugv0 
 

Ft"Fcxkf"Dqvv"htqo"vjg"Uqekgv{"qh"Ejgokecn"Kpfwu/
vt{."kp"jku"vcnm"ҵVguvkpi"c"Xktikp"Hquukn"Ectdqp-Htgg"
Uwrrn{"Ejckp"hqt"Ejgokecnu.Ҷ"gorjcukugf"tgfwe/
kpi"tgnkcpeg"qp"xktikp"hquukn"hwgnu"cpf"qxgteqokpi"
kpfwuvt{"dcttkgtu0"Jg"kpvtqfwegf"vjg"Hnwg4Ejgo"
Rtqlgev." yjkej" eqpxgtvu" EQӺ"gokuukqpu" htqo"
uqwtegu"uwej"cu"dkqocuu"dqkngtu"kpvq"qticpke"kp/
vgtogfkcvgu."g0i0"fqfgecpqn"cpf"gvj{ngpg"qzkfg"
wukpi"vjgtoqecvcn{vke"rtqeguugu0"Vjgug"kpvgtog/
fkcvgu"ctg"vjgp"wugf"kp"uwthcevcpvu"hqt"engcpkpi"
rtqfwevu"cpf"eqcvkpiu."kpvgitcvkpi"Ὄxg"mg{"kpfwu/
vtkgu0"Hnwg4Ejgo"cnuq"cfftguugu"uqekcn"tkumu"cpf"
rgthqtou"nkhg"e{eng"cpcn{ugu0 
 

 
Dr Bott discussing reasons for low action on Climate 
Change. 

 

Kpvtqfwegf"d{"Cpftgy"Fwpuvgt"*Crrnkgf"Ocvgtkcnu"
Ejgokuvt{"Itqwr+."Ft"Lcp"Umqegm"*Ectdqpcvkqp"
Vgejpqnqikgu+" rtgugpvgf" qpnkpg."ұTgEqpetgvg<"
Ncwpejkpi" hwnn{" ektewnct" egogpv" cpf" eqpetgvgҲ0"
Vjg" nqy" gpgti{" okpgtcnkucvkqp" rcvjyc{" hcegu"
ejcnngpigu" kfgpvkh{kpi" uwkvcdng" hggfuvqemu" cpf"
tgswktgu" jctuj" eqpfkvkqpu" vq" tcrkfn{" ectdqpcvg"
ucnvu"nkmg"qnkxkpg0"Jqygxgt."tge{engf"Rqtvncpf"eg/
ogpv"eqpetgvg"oc{"dg"c"uqnwvkqp<"qhhgtkpi"c"nctig"
cu-{gv-wpwugf" ectdqp" ukpm0" Ectdqpcvkqp qh" j{/
ftcvgf egogpv"rcuvg htqo"qnf"eqpetgvg"ecp"ghhge/
vkxgn{""uvqtg""EQ4.""cpf.""kp""cffkvkqp.""vjg""tguwnvkpi 
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ectdqpcvgf"egogpv"rcuvg"tgcevu"ykvj"
ecnekwo"j{ftqzkfg"*nkog+"kp"vjg"rtgu/
gpeg"qh"ycvgt"vq"ocmg"pgy"egogpvk/
vkqwu" ocvgtkcnu0" Egogpv" ugrctcvgf"
htqo"eqpetgvg"ku"okpgtcnkugf"ykvj"c"
tcy"Ὅwg"icu."etgcvkpi"c"ectdqpcvgf"
tgeqpetgvg" rtqfwev" *TER+" vjcv" cevu"
cu"uwrrngogpvct{"ocvgtkcn"kp"vjg"eg/
ogpv" ocpwhcevwtkpi" rtqeguu0" Vjg"
rtqeguu"ku"tcrkf."nqy"gpgti{."tgfwegu"
vjg"EQ4 hqqvrtkpv"qh"egogpv."cpf"rtq/
oqvgu ektewnctkv{ cpf"tge{enkpi05"Vjg"
Ὄtuv" eqpetgvg" tge{enkpi" rncpv" wukpi"
vjku"vgejpqnqi{"jcu"dggp"eqpuvtwevgf"
kp"Rqncpf0 

Dr Skocek remotely presenting newly developed alter-

native formula cements. 
 

Tqygpc"Hngvejgt-Yqqf"*Gpxktqpogpvcn"Ejgoku/
vt{"Itqwr+"ejcktgf"Uguukqp"4."Ectdqp"Ecrvwtg"cpf"
Uvqtcig"ҭ"Ogvjqfu" cpf" Gὐekgpekgu." hgcvwtkpi"
Rtqhguuqt"Tcejcgn"Lcogu"*Wpkxgtukv{"qh"Uqwvj/
corvqp+"yjq"rtgugpvgf"qp"ҵUgswguvtcvkqp"qh"Cv/
oqurjgtke"Ectdqp"Fkqzkfg"d{"Tqemu."Uqknu."cpf"
Ugcycvgt0Ҷ"Ujg"hqewugf"qp"EQ4"tgoqxcn"htqo"vjg"
cvoqurjgtg."cfftguukpi"vjg"ejcnngpig"qh"34 Iv"qh"
EQ40 

Professor Rachael James discussing pathways for 
CO2 sequestration in agricultural soils. 

 

Gpjcpegf"tqem"ygcvjgtkpi"kortqxgu"pcvwtcn"ect/
dqp"ecrvwtg"d{"cffkpi"urgekὌe"tqemu"vq"citkewn/
vwtcn" uqknu." hceknkvcvkpi" vjg" hqtocvkqp" qh" ect/

dqpcvgu" cduqtdgf" d{" rncpvu" qt"
ycujgf"kpvq"qegcpu0"Oqfgnu"uwi/
iguv"vjcv"207"vq"4"Iv"qh"EQ4"eqwnf"
dg" tgoqxgf" cppwcnn{." dwv" vjgug"
rtgfkevkqpu"pggf"xcnkfcvkqp"kp"Ὄgnf"
uvwfkgu."gurgekcnn{"ukpeg"gokuukqpu"
qhvgp" qeewt" hct" htqo" cduqtdkpi"
etqru0" Vjg" okpgtcnu" wugf" eqwnf"
cnuq"dg"crrnkgf"vq"ujqtgnkpgu"cpf"
qegcpu."ykvj"kpkvkcn"vtkcnu"ujqykpi"
pq"rJ"ejcpigu0"Cffkvkqpcn"dgpgὌvu"
kpenwfg" kpetgcugf" uknkeqp" eqpvgpv"
kp" rncpvu." gpjcpekpi" vjgkt" tg/
ukuvcpeg"vq"jgtdkxqtgu"cpf"tgfwe/
kpi"fqyp{"oknfgy"kphgevkqpu0 

Rtqhguuqt"Uvwctv"Lcogu"*Swggp)u"Wpkxgtukv{"Dgn/
hcuv+"rtgugpvgf"qpnkpg"qp"ҵRqtqwu"Nkswkfu"hqt"Gp/
gti{-Gὐekgpv" Ectdqp" Ecrvwtg" cpf" Ogejcpq/
ejgokuvt{"hqt"Uqnxgpv-Htgg"Ejgokecn"Ocpwhcevwt/
kpi0Ҷ"Jg"fkuewuugf"jqy"vjg"uecngf"rctvkeng"vjgqt{"
kfgpvkὌgu" ecxkv{" hqtocvkqp" cu" vjg"ockp" gpgti{"
rgpcnv{0"Rqtqwu"nkswkfu"*RNu+"ctg"etgcvgf"d{"eqo/
dkpkpi"uvcpfctf"|gqnkvgu"qt"OQHu"ykvj"nctig"uqn/
xgpvu"vjcv"ecppqv"dg"vtcrrgf"kp"vjgkt"rqtgu."gp/
jcpekpi"icu"uqnwdknkv{"cpf"ugngevkxkv{0 

 
Professor Stuart James remotely introduces different 

types of porous liquids. 
 

Ejcnngpigu"kpenwfg"xqncvknkv{."eqttqukxgpguu."cpf"
jkij"gpgti{"fgocpf0"Uvcdknkv{"jcu"dggp"cejkgxgf"
ykvj"|gqnkvg"TJQ1EJC"eqodkpgf"ykvj"Igpquqtd®"
RN."gpjcpekpi"EQ41EJ6"ugngevkxkv{."kortqxkpi"oc/
vgtkcn"geqpqo{."cpf"fqwdnkpi"EQ4"ecrcekv{0"Equvu"
hqt"jgcvkpi."eqqnkpi."cpf"rworkpi"ctg"nqy="oqfgnu"
uwiiguv"itgcvgt"gὐekgpe{"vjtqwij"xcewwo"tgigp/
gtcvkqp"kpuvgcf"qh"vjgtocn"ogvjqfu0" 
 

Lqcppg" Tqwv"*Crrnkgf" Ocvgtkcnu" Ejgokuvt{"
Itqwr+"ejcktgf"Uguukqp"5."Ectdqp"Ecrvwtg"cpf"
Uvqtcig"Cnvgtpcvkxg"Gpgtikgu."hgcvwtkpi"Rtqhguuqt"
Lqp"Inw{cu"*Fwtjco"Wpkxgtukv{+"yjq"rtgugpvgf"
qp"ҵEctdqp"""Ecrvwtg"""cpf"""Igquvqtcig<"""C"""Mg{"
Eqorqpgpv"qh"vjg"Gpgti{"Vtcpukvkqp"ҭ"Qrrqtvwpk/
vkgu"cpf"Tkumu0Ҷ 

Figure 1. Representation of 

distance from oil well to carbon 

capture site.
1
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Professor Gluyas highlights number and proportion of 

carbon capture projects in various stages in 2023. 
 

Jg"fkuewuugf"vjg"eqttgncvkqp"dgvyggp"swcnkv{"qh"
nkhg"cpf"gpgti{"wug."pqvkpi"vjcv"hquukn"hwgnu)"gpgt/
i{"fgpukv{"ku"qpn{"uwtrcuugf"d{"pwengct"gpgti{0" 

Rtqhguuqt"Inw{cu"*ugg"rr0"4;-55+"kfgpvkὌgf"mg{"
qpiqkpi"EEU"rtqlgevu."kpenwfkpi"vjcv"qh"UcumRqy/
gt"yjgtg"ecrvwtgf"EQ4"jcu"dggp"wugf"hqt"gp/
jcpegf" qkn" tgeqxgt{" kp" Ucumcvejgycp." Ecpcfc""
*Hkiwtg"3+0"Kp"vjg"WM."rqtqwu."rgtogcdng."igqnqik/
ecn"tqem."yjkej"ecp"cev"cu"c"ukpm"hqt"EQ4.""jcu"c"
rqvgpvkcn"uvqtcig"ecrcekv{"qh"@9:Iv"yjkej"itgcvn{"
gzeggfu"vjg"ec0"582"Ov"EQ4"WM"cppwcn"igpgtc/
vkqp0"Rwdnke"*oku+wpfgtuvcpfkpi"ycu"jkijnkijvgf<"
vjg"tqem"ku"pqv"ҵlwuv"dgpgcvj"qwt"hggvҶ."dwv"@:22"o"
dgnqy."ykvj"302-407"mo"oqtg"eqooqp"*Hkiwtg"4+0"
Jqygxgt."ownvkrng"pcvwtcn"ogejcpkuou"tguwnv"kp"
vjg" tgnqecvkqp" qh" EQ40" Vjg" Ὄtuv" kplgevkqp" ku"
rncppgf"hqt"4249."dgecwug"qh"uchgv{"ejgemu0 
 

Pgzv."Ft"[ci{c"Tgiok"*Ocpejguvgt"Ogvtqrqnkvcp"
Wpkxgtukv{+"cumgf."ҵKu"j{ftqigp"vjg"mg{"vjcv"wp/
nqemu"fgectdqpkucvkqpAҶ"Jg"vqqm"qp"ұjctf"vq"fg/
ectdqpkugҲ"kpfwuvtkcn"ugevqtu"uwej"cu"cooqpkc"
u{pvjguku"cpf"rqugf"c"itggp"j{ftqigp"uqnwvkqp0"
Dwtpkpi"3"mi"qh"j{ftqigp"igpgtcvgu"lwuv"32"mi"qh"
EQ4."dwv"itggp"j{ftqigp"equvu"4-5"vkogu"oqtg"
fwg"vq"gpgti{"tgswktgogpvu0"Ft"Tgiok"ugv"c"equv"
vctigv"qh"&31mi"cpf"cpcn{ugf"gngevtqn{ugt"gὐekgp/
e{"d{"ocrrkpi"xqnvcig"cickpuv"ewttgpv"fgpukv{0 
 

 
Dr Regmi shares progress and improvement in effi-

ciency of his carbon capture electrolyser. 

Ejcnngpigu"kpenwfg"okvkicvkpi"etquuqxgt"*ngcmcig"
dgvyggp"qz{igp"cpf"j{ftqigp+"cpf"u{uvgo"gpik/
pggtkpi0"Ft"Tgiok"pqvgf"jkffgp"equvu."uwej"cu"
vkvcpkwo"ocejkpkpi."yjkej"ku"pgctn{"cu"gzrgpukxg"
cu"rncvkpwo."ngcfkpi"vq"uvckpnguu"uvggn"rtghgtgpeg0 
Kp"Uguukqp"6."Ectdqp"Ecrvwtg"cpf"Uvqtcig"Crrnk/
ecvkqpu" cpf" Cvvkvwfgu."Rtqhguuqt" Okejcgn" Uvg/
rjgpuqp"*Uvgrjgpuqp" Igquekgpeg" Eqpuwnvkpi"
Nvf+"fkuewuugf"jqy"fkxgtug"inqdcn"cvvkvwfgu"vq/
yctf"EEU."kpὍwgpegf"d{"gpgti{"fgocpf"itqyvj."
jcxg" tguwnvgf" kp" xctkgf" korngogpvcvkqp" uvtcvg/
ikgu0"Kp"vjg"Wpkvgf"Uvcvgu."EEU"ku"ockpn{"crrnkgf"
vq"gvjcpqn."j{ftqigp."cpf"cooqpkc"rtqfwevkqp."
yjgtg"ecrvwtg"equvu"ctg"nqygt."cpf"vjg"hqewu"ku"
Ὄpcpekcn"dgpgὌvu."pqv"enkocvg"cdcvgogpv0"Eqpug/
swgpvn{."oclqt"eqpvtkdwvqtu"nkmg"kpfwuvtkcn"rqygt"
cpf"gngevtkekv{"igpgtcvkqp"ctg"pqv"rwtuwkpi"EEU0"
Kp"Uqwvjgcuv"Cukc."gpxktqpogpvcn"ocpcigogpv"ku"
htcogf"ctqwpf"geqpqoke"itqyvj."dcncpekpi"fg/
ectdqpkucvkqp" ykvj" icu" tgugtxgu" gzrnqkvcvkqp0"
3;;2-423;."tkukpi"gpgti{"fgocpfu"ygtg"ogv"xkc"
hquukn"hwgn"eqodwuvkqp"cpf"EQ4"ugswguvtcvkqp0 

Gwtqrg"ujqyecugu"kppqxcvkqp."uwdukfkucvkqp."cpf"
fkxgtug"ycuvg"ocpcigogpv."ykvj"xct{kpi"ngxgnu"qh"
fgxgnqrogpv"cetquu"ҵjwdu"cpf"enwuvgtuҶ"hgcvwt/
kpi"cfxcpegf"ngicn"cpf"tgiwncvqt{"htcogyqtmu0"Kp"
eqpvtcuv."Yguv"Chtkec"ku"kp"vjg"gctn{"uvcigu"qh"
EEU."ykvj"uegrvkekuo"cdqwv"kvu"gὐece{."cu"ocp{"
dgnkgxg"vjg"jkuvqtkecn"ҵewnrtkvuҶ"qh"enkocvg"ejcpig"
qtkikpcvgf"gnugyjgtg0"Pqvcdn{."uqog"qh"vjg"oquv"
rqrwnqwu"pcvkqpu"eqpvtkdwvg"vjg"ngcuv"rqnnwvkqp"
rgt"ecrkvc"cpf"gzrgev"eqorgpucvkqp"hqt"cfftguu/
kpi"enkocvg"kuuwgu"*Hkiwtg"5+0 
 

Octvkp"Lqpgu"htqo"Ecrvkokug"rtgugpvgf"qp"ҵVjg"
Pggf"hqt"Uetggpkpi"Uvwfkgu"kp"Ectdqp"Ecrvwtg"
Rtqlgevu0Ҷ"Jg" kpvtqfwegf" Ecrvkokug" cpf" fku/
ewuugf"EEU"uetggpkpi."gorjcukukpi"vjg"dgpgὌvu"
cpf""korqtvcpeg"qh"uvctvkpi""vjgug"uvwfkgu"gctn{"kp" 

Professor Stephenson reviewing CCS sites, their 

capacity and the issues in the USA.   
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c"rtqlgev0"Ecrvkokug"jcu"eqnncdqtcvgf"ykvj"52"EQӺ"
gokvvgtu"vq"cuuguu"vjg"hgcukdknkv{"qh"ectdqp"ecr/
vwtg" rtqlgevu." gzrnqtkpi" ownvkrng" vgejpqnqikgu"
ykvj"GW"hwpfkpi"cpf"tq{cn"gpfqtugogpvu0 

Martin Jones presenting on the need for feasibility 

studies in CCSU projects. 

 

Vjg" Ὄpcn" vcnm." ikxgp" d{"Igqtikpc" Mcv|ctqu"
*Ectdqp"Ecrvwtg"cpf"Uvqtcig"Cuuqekcvkqp+."urqmg"
qp"ҵDwknfkpi"Oqogpvwo"qh"EEWU"kp"vjg"WM<"Ocm/
kpi"Ectdqp"Ecrvwtg"Rtqlgevu"Jcrrgp0Ҷ"Ujg"qwv/
nkpgf" fgrnq{ogpv"rtqlgevkqpu." uwrrn{" ejckp" ko/
rcevu."cpf"octmgv"hcevqtu"ftkxkpi"EEU"cfqrvkqp0"
Ukpeg"4243."crrtqzkocvgn{"¤43"dknnkqp"jcu"dggp"
kpxguvgf"kp"WM"EEWU"rtqlgevu"cpf"¤;82"oknnkqp"kp"
engcp"gpgti{."{gv"hwpfkpi"ku"nkokvgf0"Yjkng"WM"kp/
fwuvt{"ckou"hqt"72'"nqecn"eqpvgpv."vjg"WU"jcu"ko/
rngogpvgf" c" &:71vqppg" EQӺ"uvqtcig" uwdukf{0"
Jqygxgt."kpuwὐekgpv"iqxgtpogpv"uwrrqtv"vjtgcv/

gpu"vjg"WMҲu"EEU"ghhqtvu"cpf"tkumu"ftkxkpi"etkvkecn"
kpfwuvtkgu"cdtqcf."jkijnkijvkpi"vjg"pggf"hqt"c"uqn/
kf"kpfwuvtkcn"cevkqp"rncp"cpf"itgcvgt"tgiwncvqt{"
egtvckpv{0 

Georgina Katzaros presents the existing Carbon Cap-

ture and Storage Association UK projects. 

 

Fwtkpi"vjg"fc{."tgewttkpi"kuuwgu"kpenwfgf"nqy"EQ4"
eqpegpvtcvkqpu." ukvgu" kp" vjg" EEWU" rtqfwevkqp"
ejckp"v{rkecnn{"ocp{"mknqogvgtu"crctv."cpf"vjg"
equv"qh"ocvgtkcnu"cpf"gpgti{"hqt"vjgug"vgejpqnq/
ikgu0" 
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Figure 2. Representation of typical 

depth of carbon storage site rela-

tive to London landmark buildings
1
.  

Figure 3. Area graph representing average pollution per person from 1800 

ï 2004 against population of major polluting nations
2
. 
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Meeting report 

Burlington consensus 3: Scientists at the 

heart of global policymaking 
Adam Peters (WCA Environment, adam.peters@wca-consulting.com) 

The RSC held a Burlington Consensus 3 

meeting on the 27
th
 of September 2024. This 

is an intergovernmental Science Policy Panel 

for Chemicals and Waste and with the pur-

pose of preventing or reducing pollution, put-

ting scientists at the heart of global policy-

making. 
 

Ejgokecn"rqnnwvkqp"ku"guvkocvgf"vq"ecwug"crrtqzk/
ocvgn{" pkpg" oknnkqp" rtgocvwtg" fgcvju" inqdcnn{"
gxgt{"{gct"cpf"tgrtgugpvu"cp"gswkxcngpv"vjtgcv"vq"
vjqug"rqugf"d{"enkocvg"ejcpig"cpf"jcdkvcv"nquu0"
Vjg"Wpkvgf"Pcvkqpu"jcu."vjgtghqtg"guvcdnkujgf"c"
Uekgpeg"Rqnke{"Rcpgn"vq"eqpvtkdwvg"vq"gxkfgpeg-
dcugf" rqnke{" fgxgnqrogpv" cpf" uvtgpivjgp" vjg"
uekgpeg"rqnke{"kpvgthceg"vq"kortqxg"vjg"ocpcig/
ogpv"qh"ejgokecnu"cpf"ycuvg"vq"rtgxgpv"rqnnw/
vkqp0 
 

Vjg" Rctnkcogpvct{" Wpfgt-
Ugetgvct{"qh"Uvcvg"cv"vjg"Fgrctv/
ogpv"hqt"Gpxktqpogpv."Hqqf"cpf"
Twtcn" Chhcktu."Gooc" Jctf{" OR."
rtqxkfgf"c"ujqtv"kpvtqfwevqt{"vcnm"
gorjcukukpi" vjg" korqtvcpeg" qh"
vjku"kuuwg"hqt"vjg"WM"iqxgtpogpv0 

 
Vjku"ycu"hqnnqygf"d{"c"ujqtv"gzrncpcvkqp"qh"yjcv"
vjg"Uekgpeg"Rqnke{"Rcpgn"*URR+"ku"cpf"jqy"kv"ycu"
hqtogf"d{"Ecoknnc"Cngzcpfgt-Yjkvg"HTUE"GTV"

EEjgo" *Ngcf" Rqnke{" Cfxkuqt"Ƅ"Kpvgtpcvkqpcn"
Ejgokecnu" cv" vjg" TUE+" cpf"Vqo" Ygnvqp"QDG"
HTUE"*Rtgukfgpv"qh"vjg"TUE"4242-4244="cpf"TUE"
Codcuucfqt"hqt"Uwuvckpcdng"Ejgokecnu"Rqnke{+0 

 
Vjg"eqphgtgpeg"vjgp"oqxgf"qp"vq"vjtgg"uguukqpu"
qp"vjg"tqng"vjcv"vjg"URR"rnc{u"kp"kpvgtpcvkqpcn"
ejgokecnu"rqnke{< 
 

¶ kpvgtfkuekrnkpct{"umknnu 

¶ gzrgtvkug"hqt"vjg"URR 

¶ vjg"tqcf"cjgcf"hqt"vjg"URR 

 

The Science Policy Panel and the Interna-

tional Chemical Policy Landscape in 2024-

2040 ï what role will it play? 

Vjku"uguukqp"rtqxkfgf"c"fkxgtug"tcpig"qh"rgturge/
vkxgu"qp"vjg"tqng"qh"vjg"URR"htqo"c"ugngevkqp"qh"
kpvgtpcvkqpcn" qticpkucvkqpu" kpenwfkpi" vjg" KREE."
WPGR."cpf"vjg"YJQ."kpfwuvt{"*tgrtgugpvgf"d{"Cu/
vtc"\gpgec+."cpf"vjg"vjktf"ugevqt"*tgrtgugpvgf"d{"
Itggprgceg+0"Qxgtcnn."vjku"uguukqp"hqewugf"qp"vjg"
korqtvcpeg"qh"eqqrgtcvkqp"dgvyggp"cnn"vjqug"kp/
xqnxgf"cpf"rqvgpvkcn"eqpὍkevu"qh"kpvgtguv"ykvjkp"
ownvkuvcmgjqnfgt"gpxktqpogpvu0"Pqvcdn{."ocp{"qh"
vjg"kpvgtxgpvkqpu"htqo"vjg"gpxktqpogpvcn"ugevqt"
ctg"cdqwv"vjg"rtgxgpvkqp"qh"knn"jgcnvj"tcvjgt"vjcp"
kvu"vtgcvogpv0"Vjg"pggf"vq"rtqvgev"jgcnvj"xkc"gpxk/
tqpogpvcn" rtqvgevkqp." cpf" vjg" korqtvcpeg" qh"
icvjgtkpi"gxkfgpeg"cdqwv"vjg"equv"ghhgevkxgpguu"
qh""""""""""kpvgtxgpvkqpu"ygtg"uqog"qh"vjg"mg{"kuuwgu"
tckugf"d{"vjg"urgcmgtu0 

 

Interdisciplinary skills and ex-

pertise for the SPP 

Vjg"ugeqpf"uguukqp"qh"vjg"fc{"kpvtq/
fwegf" c" ugngevkqp" qh" gzcorngu" qh"
jqy"kpvgtfkuekrnkpct{"umknnu"cpf"gzrg/
tkgpegu."eqodkpgf"ykvj"eqqrgtcvkxg"
yqtmkpi."ctg"tgswktgf"hqt"uweeguuhwn"

fgnkxgt{0"Uqog"qh"vjg"mg{"rqkpvu"tckugf"d{"vjku"
uguukqp"ygtg"vjg"korqtvcpeg"qh"ceeguu"vq"kpfg/
rgpfgpv"uekgpeg"vq"gpuwtg"c"oqtg"dcncpegf"ukvw/
cvkqp"dgvyggp"vjg"xctkqwu"eqpvtkdwvkpi"rctvkgu."
cpf" vjg" tgrtgugpvcvkqp" qh" c" fkxgtug" tcpig" qh"
xkgyu"cpf"eqpvtkdwvkqpu0 
 

Uwuvckpcdknkv{"ycu"jkijnkijvgf."cnqpiukfg"vjg"ko/
rqtvcpeg" qh" oqxkpi" vqyctfu" c" yjqng-u{uvgou"
crrtqcej"vq"uvgyctfujkr."hqt"gzcorng."tgfwekpi"
vjg"rtqfwevkqp"qh"ycuvgu"tcvjgt"vjcp"fgcnkpi"ykvj"
ycuvg"fkurqucn0"Nqpi"tcpig"vtcpurqtv"ku"cp"ko/
rqtvcpv"hcevqt"vq"eqpukfgt"ykvj"ckt"rqnnwvkqp."cnv/
jqwij"kp"rtcevkeg"tgncvkxgn{"hgy"uwduvcpegu"ctg"
cevwcnn{"ocpcigf."cpf"vjg"kuuwgu"ctg"wuwcnn{"qpn{"
vtgcvgf"xgt{"nqecnn{0"Vjku"jkijnkijvgf"vjg"hcev"vjcv"
vjgtg"ku"c"pggf"vq"wpfgtuvcpf""vjg""eqpugswgpegu"
qh"cp{"cevkqpu"vcmgp0 

 

______________________ 

Chemical pollution poses 

an equivalent threat to 

those of climate change 

and habitat loss. 

______________________
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The road ahead for the UN SPP 

Vjku"uguukqp"kpvtqfwegf"vjg"yc{u"kp"yjkej"vjg"
URR"okijv"eqpvtkdwvg"vq"vjg"fgxgnqrogpv"qh"rqnk/
ekgu" ckogf" cv" rtgxgpvkpi" rqnnwvkqp0" Vjg" Ὄtuv"
rtgugpvcvkqp"ycu"htqo"vjg"WPGR"Ejkgh"Uekgpvkuv"
Cpftgc"Jkpyqqf"cpf"kpvtqfwegf"c"WPGR"jqtk|qp"
uecppkpi"tgrqtv"qp"rncpgvct{"jgcnvj"cpf"jwocp"
ygnndgkpi0 

 
Uqekgv{"ku"hcekpi"ownvkrng"rqvgpvkcn"etkugu."kpenwf/
kpi" wpkpjcdkvcdng" rctvu" qh" vjg" inqdg." ejgokecn"
rqnnwvkqp."cpf"vjg"gpxktqpogpvcn"korcevu"qh"eqp/
Ὅkevu"cpf"tguqwteg"gzvtcevkqp0"Tkumu"ctkug"htqo"
gzrquwtg"vq"jctohwn"ejgokecnu."cpf"rqvgpvkcn"cf/
xgtug"ghhgevu"qh"fkxgtug"cpf"eqorngz"ejgokecn"
okzvwtgu."rtgugpvkpi"kornkecvkqpu"hqt"vqzkekv{"cpf"
hwvwtg"rqrwncvkqpu0"Kv"ku"korqtvcpv"vjcv."iqkpi"hqt/
yctf."yg"cko"vq"rtgxgpv"gpxktqp/
ogpvcn"cpf"jwocp"jgcnvj"korcevu"
d{"rtgxgpvkpi"gzrquwtgu" vq" vqzk/
ecpvu."tcvjgt"vjcp"fgcnkpi"ykvj"vjg"
rtqdngou"vjcv"vjg{"ecwug0 

 
Vjku"yknn"tgswktg"iqxgtpogpvu"vq"
yqtm"vqyctfu"nqpigt-vgto"vctigvu."
cnvjqwij"vjgtg"oc{"dg"ocp{"ujqtv-vgto"vctigvu"
cnqpi"vjg"yc{0 

 

Capacity building ï what should be ex-

pected of the SPP? 

Vjku" uguukqp" kpvtqfwegf" c" xctkgv{" qh" rtqlgevu"
ckogf"cv"dwknfkpi"vjg"ecrcekv{"vq"fgnkxgt"cickpuv"
vjg"iqcnu"vjcv"ygtg"tckugf"kp"gctnkgt"uguukqpu0 

 
Vjg" Ὄtuv" rtgugpvcvkqp" kpvtqfwegf" vjg" yqtm" qh"
Lcocn"Jcuucp"cpf"Rtqhguuqt"Cpvjqp{"Icejcplc"
qh"vjg"Lqoq"Mgp{cvvc"Wpkxgtukv{"qh"Citkewnvwtg"
cpf"Vgejpqnqi{."yjq"jcxg"dggp"rtqxkfkpi"vtckp/
kpi"eqwtugu"kp"vjg"wug"qh"Nkswkf"Ejtqocvqitcrj{"
Ocuu" Urgevtqueqr{" *NEOU+" vjtqwij" vjg" Rcp-
Chtkec"Ejgokuvt{"Pgvyqtm0 

 
Vjgtg"ctg"ewttgpvn{"tgncvkxgn{"hgy"hceknkvkgu"kp"Chtk/
ec"vjcv"ctg"tqwvkpgn{"wukpi"NEOU."dwv"vjku"ku"c"mg{"
cpcn{vkecn"vgejpkswg"vjcv"ecp"dg"wugf"hqt"c"ykfg"
xctkgv{" qh" fkhhgtgpv" crrnkecvkqpu0" Vtckpkpi" tg/
ugctejgtu"cpf"ejgokuvu"kp"vjg"rtcevkecn"wug"qh"
NEOU"ku"gpcdnkpi"oqtg"tgugctej"itqwru"vq"crrn{"
vjg"vgejpkswg"tqwvkpgn{0"Ejgokecn"cpcn{uku"ku"ko/
rqtvcpv"hqt"citkewnvwtg."okpkpi."cpf"gpxktqpogpvcn"
rtqvgevkqpu."cpf"vjg"kpetgcukpi"wug"cpf"crrnkec/
vkqp"qh"NEOU"cpf"IEOU0"Ykvjqwv"vjgug"vtckpkpi"
eqwtugu"kv"yqwnf"vcmg"owej"nqpigt"hqt"uekgpvkuvu"

cpf"tgugctejgtu"kp"Chtkec"vq"fgxgnqr"vjg"ecrcekv{"
vq"vcemng"dqvj"ewttgpv"cpf"hwvwtg"ejgokecn"rqnnw/
vkqp"rtqdngou0 

 
Qvjgt" rtgugpvcvkqpu" kp" vjku" uguukqp" kpvtqfwegf"
uqog"qh"vjg"nguuqpu"ngctpv"htqo"rtqlgevu"ckogf"
cv" rtqxkfkpi" uwuvckpcdng" gfwecvkqp" hceknkvkgu" kp"
fgxgnqrkpi"ctgcu0"C"mg{"ngctpkpi"ycu"vjg"pggf"vq"
wug" vgejpqnqikgu" vjcv" ecp" dg" wugf" cpf" ockp/
vckpgf"nqecnn{"vq"gpuwtg"vjcv"vjg"nqecn"eqoowpk/
vkgu"ecp"dg"egtvckp"vjcv"vjg"vgejpqnqikgu"wugf"ecp"
rtqxkfg"nqecn"dgpgὌvu"qxgt"vjg"nqpigt"vgto0"Vjku"
tgswktgu"vtckpkpi"nqecn"eqoowpkvkgu"kp"vjg"qrgtc/
vkqp"cpf"ockpvgpcpeg"qh"vgejpqnqikgu."cpf"vjg"
cdknkv{"vq"tge{eng"qt"uchgn{"fkurqug"qh"ycuvg0 

 
Cpqvjgt"rtqlgev"kpxqnxgf"dwknfkpi"vjg"ecrcekv{"vq"

cfftguu" ctugpke" eqpvcokpcvkqp" qh"
ftkpmkpi"ycvgt"uwrrnkgu"kp"Kpfkc"cpf"
Rcmkuvcp0"Vjku"yqtm"kpxqnxgf"gpc/
dnkpi"nqecn"uekgpvkuvu"vq"cpcn{ug"ct/
ugpke"kp"itqwpfycvgtu"wukpi"rtcevk/
ecn"ogvjqfu"vjcv"eqwnf"dg"crrnkgf"
nqecnn{"vq"kfgpvkh{"rtqdngocvke"ftkpm/
kpi"ycvgt"uqwtegu"cpf"cfftguu"vjg"
rtqdngou" fktgevn{0" Vjku" tgswktgf"

vtckpkpi"ejgokuvu"dqvj"kp"vjg"cpcn{ugu"tgswktgf."
dwv"cnuq"vjg"jgcnvj"cpf"uchgv{"tgswktgogpvu"qh"
ncdqtcvqt{"yqtmkpi"vq"gpuwtg"vjcv"vjg"yqtmgtu"ctg"
cfgswcvgn{"rtqvgevkpi"vjgougnxgu0 

 

Keynote speech Professor  Sir  Geoff  

Mulgan 

Vjg"Ὄpcn"rctv"qh"vjg"eqphgtgpeg"ycu"c"iwguv"nge/
vwtg"d{"Rtqhguuqt"Ukt"Igqhh"Ownicp"*Wpkxgtukv{"
Eqnngig"Nqpfqp+" qp" qdugtxcvkqpu" htqo" xctkqwu"
uekgpeg"rqnke{"kpvgthcegu."cpf"jqy"uekgpeg"tg/
ncvgu"vq"rqnkvkecn"rqygt0"Yjknuv"uekgpeg"ecp"rtq/
xkfg"gxkfgpeg-dcugf"tgeqoogpfcvkqpu"cdqwv"vjg"
dguv" qt" oquv" crrtqrtkcvg" crrtqcejgu" vq" uqnxg"
rtqdngou."kv"ecppqv"tguqnxg"vjg"xcnwg"lwfigogpvu"
vjcv"ctg"kpgxkvcdn{"tgswktgf"vq"ocmg"vjg"rqnkvkecn"
fgekukqpu"vjcv"uvgo"htqo"vjgo0 

 
Rgtjcru"vjg"oquv"korqtvcpv"oguucig"htqo"vjku"
ycu"vjg"korqtvcpeg"qh"kpxqnxkpi"vjg"ykfgt"uqekgv{"
kp"kfgpvkh{kpi"vjg"korqtvcpv"rtkqtkvkgu"hqt"hwvwtg"
tgugctej0"Vjku"gpuwtgu"vjcv"uekgpvkuvu"ctg"cumgf"
vjg"tkijv"swguvkqpu."cpf"cdng"vq"cfftguu"eqpegtpu"
qh"uqekgv{"qxgtcnn0 

_______________________ 

Society is facing multiple 

potential crises, including 

uninhabitable parts of the 

globe. 

_______________________ 
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Meeting report 

The place of chemistry in a doughnut 

economy 
Helena Rapp-Wright (Imperial College London, h.rapp-wright@imperial.ac.uk) 

On the 14
th
 of October 2024, the ECG com-

mittee hosted a workshop exploring chemis-

try's role in advancing sustainability through 

the lens of a ñdoughnut economyò. This inno-

vative event brought together chemists pas-

sionate about applying systems thinking with 

individuals from diverse backgrounds eager 

to collaborate and drive positive change. 
 

Vjg"ektewnct"geqpqo{"eqpegrv"ejcnngpigu"vtcfk/
vkqpcn"geqpqoke"oqfgnu."gorjcukukpi"uwuvckpc/
dknkv{"cpf"tguqwteg"gὐekgpe{03"Ejgokuvt{"ku"etw/
ekcn"kp"vjku"vtcpukvkqp."rctvkewnctn{"kp"fgxgnqrkpi"
itggp"vgejpqnqikgu"cpf"rtqeguugu04"Vjg"ejgokecn"
kpfwuvt{"ku"rkxqvcn"kp"etgcvkpi"kppqxcvkxg"rtqfwevu"
htqo"tgpgycdng"hggfuvqemu."fgukipgf"hqt"tgwug"
cpf"tge{enkpi05"Vjku"crrtqcej"cfftguugu"inqdcn"
ejcnngpigu"uwej"cu"enkocvg"ejcpig."ygcnvj"kpg/
swcnkv{." cpf" tguqwteg" fgrngvkqp03"Ejgokuvu" ctg"
egpvtcn"vq"iwkfkpi"uqekgv{"vqyctfu"c"uwuvckpcdng"
ocvgtkcn"hwvwtg."tgkocikpkpi"oqdknkv{"cpf"rncuvkeu"
ykvjkp"c"ektewnct"geqpqo{"htcogyqtm04"Vjg"kpvg/
itcvkqp"qh"ejgokuvt{"kpvq"vjg"fqwijpwv"geqpqo{"
oqfgn" *Hkiwtg" 3+" rtqokugu" rqukvkxg" uqekq-
geqpqoke"cpf"gpxktqpogpvcn"qwveqogu."cnkipkpi"
geqpqoke"cevkxkvkgu"ykvj"dtqcfgt"uqekgvcn"xcnwgu"
cpf"uwuvckpcdknkv{"iqcnu03.4 
 

The workshop 
Vjg"yqtmujqr"dgicp"ykvj"hceknkvcvqt"Cppc"Ewrcpk"
iwkfkpi"rctvkekrcpvu"vq"hqto"c"ekteng"hqt"kpvtqfwe/
vkqpu0"Rctvkekrcpvu"vjgp"rcktgf"wr"hqt"vjg"ҵvcnmkpi"
uvkemҶ"gzgtekug."yjgtg"qpg"rgtuqp"urqmg"hqt"vjtgg"
wpkpvgttwrvgf"okpwvgu"cdqwv"vjgkt"kpvgtguv"kp"cv/
vgpfkpi"vjg"gxgpv."yjkng"vjgkt"rctvpgt"nkuvgpgf"cv/
vgpvkxgn{0"Chvgtyctfu."tqngu"tgxgtugf."cnnqykpi"vjg"
rctvpgt"vq"ujctg"vjgkt"rgturgevkxg0"Hkpcnn{."dqvj"
gpicigf" kp" c" vjtgg-okpwvg" fkcnqiwg." gzrnqtkpi"
vjgkt" fkxgtug" oqvkxcvkqpu" hqt" lqkpkpi" vjg" yqtm/
ujqr0"Vjku"gzgtekug"gpuwtgf"gswcn"qrrqtvwpkvkgu"
hqt"gzrtguukqp"cpf"hquvgtgf"owvwcn"wpfgtuvcpf/
kpi0"Cnn"rctvkekrcpvu"vjgp"eqnngevkxgn{"fkuewuugf"
vjgug"oqvkxcvkqpu."etgcvkpi"c"uchg"urceg"hqt"fkc/
nqiwg"cpf"guvcdnkujkpi"c"pgwvtcn"mpqyngfig"dcug"
hqt"cnn"rctvkekrcpvu0 

Provocations 

Fwtkpi"vjg"oqtpkpi"uguukqp."vjg"yqtmujqr"hgc/
vwtgf"vjtgg"urgcmgtu."gcej"fgnkxgtkpi"c"vjqwijv-
rtqxqmkpi"rtgugpvcvkqp"qp"vjgkt"tgugctej"vqrkeu0"
Vjgug"rtqxqecvkqpu"ugv"vjg"uvcig"hqt"fkuewuukqpu"
qp"gpxktqpogpvcn"cpf"uqekcn"lwuvkeg."qhhgtkpi"fk/
xgtug"rgturgevkxgu"vq"gptkej"vjg"fc{Ҳu"eqpxgtuc/
vkqpu0" Gcej" vcnm" ncuvgf" dgvyggp" 32" cpf" 37"
okpwvgu."hqnnqygf"d{"kpvgtcevkxg"swguvkqp"cpf"cp/
uygt" uguukqpu" vjcv" gpeqwtcigf" rctvkekrcpvu" vq"
gpicig" ykvj" vjg" urgcmgtu)" kpukijvu" cpf" ujctg"
vjgkt"qyp"gzrgtkgpegu0 
 

Vjg" Ὄtuv" rtqxqecvkqp" ycu" fgnkxgtgf" d{"Vcp{c"
Ujgtkfcp."Jgcf"qh"Rqnke{"cpf"Gxkfgpeg"cv"vjg"Tq{/
cn"Uqekgv{"qh"Ejgokuvt{"*TUE+0"Ujg"jkijnkijvgf"mg{"
kuuwgu"hqt"ejgokuvu"vq"eqpukfgt."uwej"cu"vjg"tqng"
qh"pgy"vgejpqnqikgu."etkvkecn"vjkpmkpi."cpf"tckukpi"
cyctgpguu"""vq"""uwrrqtv"""c"""fqwijpwv"""geqpqo{"
crrtqcej0 

Figure 1. A doughnut economy image showing social 

foundations. Wikipedia Commons. 
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Ou"Ujgtkfcp"fkuewuugf"jqy"ejgokecn"uvtcvgikgu"
ecp"cfftguu"rncpgvct{"dqwpfct{"ejcnngpigu."kp/
enwfkpi"ckt"rqnnwvkqp."ycuvg."cpf"ycvgt"ocpcig/
ogpv."gorjcukukpi"vjg"tgngxcpeg"qh"TUEҲu"uwu/
vckpcdknkv{"ghhqtvu"kp"dqvj"WM"rqnke{"cpf"vjg"inqdcn"
eqpvgzv"qh"vjg"Wpkvgf"Pcvkqpu"Uwuvckpcdng"Fgxgn/
qrogpv"Iqcnu"*WP"UFIu+0"Ujg"eqpenwfgf"d{"wti/
kpi"rctvkekrcpvu"vq"eqnncdqtcvg"ykvj"rqnke{ocmgtu"
cpf"kpvgitcvg"vjgkt"rgturgevkxgu"kpvq"tgugctej"ct/
vkengu"vq"gpjcpeg"vjgkt"tgcn-yqtnf"korcev."etgcvkpi"
qrrqtvwpkvkgu"hqt"itgcvgt"eqnncdqtcvkqp"dgvyggp"
cecfgokc"cpf"rqnke{0 
 
Qwt"ugeqpf"urgcmgt."Rtqhguuqt"Rjknkrrg"Ewnngv."
urqmg" qp" kpvgtpcvkqpcn" cpf" gpxktqpogpvcn" ncy."
gzrnqtkpi"vjg"etkvkecn"kpvgtugevkqp"qh"gpxktqpogp/
vcn"lwuvkeg"cpf"hcktpguu."cpf"gorjcukukpi"vjg"ko/
rqtvcpeg"qh"gpicikpi"ykvj"eqoowpkvkgu"vq"cf/
ftguu"kpgswcnkvkgu0"Jg"pqvgf"vjcv"yjkng"fgxgnqr/
ogpv"ku"qhvgp"pgeguuct{"vq"vcemng"fkurctkvkgu."kv"
ecp"kpcfxgtvgpvn{"ngcf"vq"kpetgcugf"rqnnwvkqp."rgt/
rgvwcvkpi"c"e{eng"qh"gpxktqpogpvcn"jcto0"Rtqhgu/
uqt"Ewnngv"gzrnckpgf"vjcv"gpxktqpogpvcn"ncy"v{rk/
ecnn{"tgcevu"vq"kuuwgu"d{"hqewukpi"qp"rtgxgpvkqp"
vjtqwij" tgiwncvkqpu0" Jg" uvtguugf"
vjg" pggf" hqt" vgejpqnqikecn" cf/
xcpegogpvu" vq" dg" cuuguugf" hqt"
vjgkt"korcevu"qp"dqvj"vjg"gpxktqp/
ogpv"cpf"jwocp"jgcnvj0"Jg"cnuq"
cfxqecvgf" hqt" kpvgitcvkpi" jwocp"
tkijvu"kpvq"vjg"fqwijpwv"geqpqo{"
htcogyqtm"cpf"hquvgtkpi"jctoqp{"
dgvyggp"rgqrng"cpf"pcvwtg."tcvjgt"vjcp"xkgykpi"
vjgo"cu"qrrqukpi"hqtegu0"Jku"rtqxqecvkqp"ecnngf"
hqt"kortqxgf"eqoowpkecvkqp"cpf"eqnncdqtcvkqp"
coqpi" uekgpvkuvu." rqnke{ocmgtu." cpf" ngicn" gz/
rgtvu"vq"ujcrg"ncyu"vjcv"ftkxg"ogcpkpihwn"gpxk/
tqpogpvcn"cpf"uqekcn"ejcpig0 
 

Vjg"pgzv"urgcmgt"ycu"Cpftgy"Itkgxg."Ugpkqt"Ckt"
Swcnkv{"Cpcn{uv"cv"Korgtkcn"Eqnngig"Nqpfqp."yjq"
hqewugf"qp"vjg"etkvkecn"kuuwg"qh"ckt"rqnnwvkqp"ҭ"qpg"
qh"vjg"oquv"ukipkὌecpv"gpxktqpogpvcn"ejcnngpigu"
qh"qwt"vkog0"Jg"pqvgf"vjcv"ocp{"rgqrng"nkxg"kp""
ctgcu"gzeggfkpi"vjg"ckt"swcnkv{"vjtgujqnfu"ugv"d{"
vjg"Yqtnf"Jgcnvj"Qticpkucvkqp"*YJQ+."wpfgtueqt/
kpi"vjg"wtigpe{"qh"cfftguukpi"vjku"kpxkukdng"vjtgcv0 
 
Ot"Itkgxg"jkijnkijvgf"vjg"tqng"qh"vgejpqnqikecn"
okpkcvwtkucvkqp"kp"ocmkpi"ckt"rqnnwvkqp"oqpkvqtkpi"
oqtg"ceeguukdng"cpf"chhqtfcdng."gpcdnkpi"ykfg/
urtgcf"fcvc"eqnngevkqp0"Jg"ujctgf"jku"gzvgpukxg"
gzrgtkgpeg"kp"ekvk|gp"uekgpeg"kpkvkcvkxgu."gorjc/
ukukpi"jqy"kpxqnxkpi"vjg"rwdnke"gpjcpegu"eqnncdq/
tcvkqp"dgvyggp"uekgpeg."rqnke{."cpf"ncy0"Jg"cnuq"
fkuewuugf"vjg"korqtvcpeg"qh"yqtmkpi"ykvj"uqekcn"
cpf"dgjcxkqwtcn"uekgpvkuvu"vq"dgvvgt"gpicig"eqo/
owpkvkgu0"Ftcykpi"htqo"jku"yqtm"uwrrqtvkpi"Nqp/
fqp"pgkijdqwtjqqfu"kp"ckt"swcnkv{"oqpkvqtkpi."jg"
jkijnkijvgf"vjg"rqukvkxg"korcevu"qh"gorqygtkpi"
eqoowpkvkgu0" Ot" Itkgxg" eqpenwfgf" ykvj" c"
vjqwijv-rtqxqmkpi"swguvkqp<"Jqy"ujqwnf"yg"jcp/
fng"cpf"eqoowpkecvg"pgicvkxg"Ὄpfkpiu"htqo"eqn/

ngevgf"fcvcA" 
 
Qwt"Ὄpcn"urgcmgt"ycu"Octkc"Rqp/
vgu."Fktgevqt"qh"Rtqitcoogu"cpf"
Rctvpgtujkru" cv" GctvjYcvej" Gw/
tqrg0"Ou"Rqpvgu"ujctgf"jgt"gzvgp/
ukxg"gzrgtkgpeg"yqtmkpi"ykvj"eqo/
owpkvkgu"vq"hquvgt"ogcpkpihwn"eqp/

pgevkqpu"ykvj"pcvwtg."gorjcukukpi"vjg"pggf"hqt"
cp"goqvkqpcn."pqv"lwuv"tcvkqpcn."dqpf"ykvj"vjg"gpxk/
tqpogpv0"Ujg"jkijnkijvgf"vjg"korqtvcpeg"qh"go/
rqygtkpi"eqoowpkvkgu"vjtqwij"ekvk|gp"uekgpeg."
gpcdnkpi"vjgo"vq"eqnngev"tqdwuv"fcvc"yjkng"tckukpi"
cyctgpguu"qh"rtguukpi"gpxktqpogpvcn"kuuwgu0 
 

_______________________ 

How should we handle and 

communicate negative 

findings from collected 

data?  

_______________________ 
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Figure 2. Some participants during the group activity, 

Burlington House. 

 

Ou" Rqpvgu" hqewugf" qp" ycvgt" rqnnwvkqp." pqvkpi"
vjcv"ceeguu"vq"engcp"htgujycvgt"tgockpu"c"ukipkὌ/
ecpv"inqdcn"ejcnngpig"eqpvtkdwvkpi"vq"rtgxgpvcdng" 

fgcvju"yqtnfykfg0"Ujg"cnuq"uvtguugf"vjcv"vjku"ku/
uwg"ku"pqv"nkokvgf"vq"fgxgnqrkpi"pcvkqpu"dwv"gzkuvu"
nqecnn{"kp"vjg"WM0"D{"gpicikpi"ekvk|gpu"kp"fcvc"eqn/
ngevkqp."rqnke{ocmgtu"cpf"cigpekgu"ickp"xkvcn"tg/
uqwtegu"vq"cfftguu"vjgug"ejcnngpigu"ghhgevkxgn{0"
Ou" Rqpvgu" gorjcukugf" vjg" pggf" vq" oqdknkug"
eqoowpkvkgu" vq" etgcvg" rtguuwtg" qp" tgiwncvqtu"
cpf"cigpekgu."cornkh{kpi"vjg"korcev"qh"vjgkt"gh/
hqtvu0"Ujg"cumgf."Yjcv"ecp"kpfkxkfwcnu"fq"vq"eqp/
vtkdwvgA"Cpf."Jqy"ecp"yg"gpicig"wpfgttgrtgugpv/
gf" eqoowpkvkgu." oqxkpi" dg{qpf" rtgfqokpcpvn{"
yjkvg"cpf"rtkxkngigf"rctvkekrcpvuA 

 

Group problem-solving workshop 

Rctvkekrcpvu"ygtg"fkxkfgf"kpvq"itqwru"qh"crrtqzk/
ocvgn{"Ὄxg"vq"gzrnqtg"mg{"vjgogu< 
 

30 Iqcnu."ejcnngpigu."cpf"ngctpkpi<"Gcej"itqwr"
kfgpvkὌgf"vjgkt"fguktgf"qwveqogu."vjg"qduvc/
engu"vjg{"hcegf."cpf"ctgcu"vjg{"ykujgf"vq"gz/
rnqtg"hwtvjgt0 

 

40" Rtqdngo"ugngevkqp<"D{"vjg"gpf"qh"vjg"uguukqp."
gcej" itqwr" ugngevgf" c" urgekὌe" rtqdngo"
 vq"cfftguu"kp"vjg"pgzv"uvcig0 

 

Rctvkekrcpvu"ygtg"ikxgp"Rquv-kv"pqvgu"cpf"cumgf"
vq"ytkvg"vjtgg"mg{yqtfu"hqt"gcej"qh"Ὄxg"ecvgiq/
tkgu<"pggfu."rqnkvkeu."vgejpqnqi{."geqpqokeu."cpf"
gpxktqpogpv."dcugf"qp"vjgkt"ejqugp"iqcnu"cpf"
ejcnngpigu0"Vjgug"pqvgu"ygtg"cffgf"vq"c"ujctgf"
yjkvgdqctf"hqt""eqnngevkxg"tgxkgy0 
 
Pgzv." c" eqnncdqtcvkxg" rtqdngo-uqnxkpi" uguukqp"
ycu"jgnf0"Itqwru"cpcn{ugf"vjgkt"ugngevgf"rtqd/
ngo"d{"ocrrkpi"tguqwtegu."kfgpvkh{kpi"mpqyngfig"
icru." cpf" eqpukfgtkpi" rqvgpvkcn" jwtfngu0" Wukpi"
kpukijvu" htqo" vjg" gpvktg" tqqo." vjg{" fgxgnqrgf"
uvtcvgikgu" vq" qxgteqog" vjgug" ejcnngpigu0" Vjg"
hceknkvcvqt" vjgp" qticpkugf" vjg" Rquv-kvu" qp" vjg"
dqctf"d{"ecvgiqt{."cpf"rctvkekrcpvu"xqvgf"qp"vjgkt"
vqr"vjtgg"rtkqtkvkgu."yjkej"ujcrgf"vjg"Ὄpcn"tcpm/
kpi0 
 
Rctvkekrcpvu"fkuewuugf"vjg"rqvgpvkcn"dgpgὌvu"cpf"
ejcnngpigu"qh"vjgkt"rtqrqugf"uqnwvkqpu0"DgpgὌvu"
kpenwfgf"rwdnke"cyctgpguu."eqoowpkv{"gpicig/
ogpv."rqxgtv{"gtcfkecvkqp."kpvgtpcvkqpcn"hwpfkpi."
cpf"octmgvkpi"ecorckipu0"Ejcnngpigu"kpenwfgf"
gpuwtkpi" wpdkcugf" cpf" tqdwuv" tgugctej." fcvc"
cxckncdknkv{." ewnvwtcn" xcnwg" fkhhgtgpegu." hwpfkpi"
eqpegtpu."cpf"uqekgvcn"kuuwgu"uwej"cu"eqttwrvkqp."
eqpuwogtkuo."eqpvtqnngf"ogfkc."cpf"ncem"qh"tgr/
tgugpvcvkqp0 
 
Yjkng" vjg" uguukqp" fkf" pqv" rtqfweg" c" vcpikdng"
ҵrtqfwevҶ"nkmg"kp"fgukip-vjkpmkpi"yqtmujqru."rct/
vkekrcpvu"nghv"ykvj< 

¶ C"engctgt"htcogyqtm"hqt"vcemnkpi"gpxktqpogp/
vcn"lwuvkeg"kuuwgu0 

¶ Kpukijvu"kpvq"rqvgpvkcn"eqnncdqtcvkqpu"cpf"u{p/
gtikgu0 

¶ C"hqwpfcvkqp"hqt"hwvwtg"yqtm"cpf"rctvpgtujkru0 
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Meeting report 

Outreach report: IF Oxford 2024 ï  

engaging everyone! 
Amy-Louise Johnston (University of Nottingham, 

amy-louise.johnston1@nottingham.ac.uk) 

In October 2024, I had the opportunity to vol-

unteer with the Environmental Chemistry 

Group participating in one of over 100 events 

at the Oxford science and ideas festival (IF 

Oxford). The event was part of the Tech 

Works session, a relatively small event, with 

three other stall holders, targeted at all ages.  
 

Vjg"GEI"uvcpf"kpenwfgf"vjtgg"cevkxk/
vkgu"vq"gpicig"ykvj"vjg"rwdnke"ctqwpf"
ycvgt"rqnnwvkqp."rncuvkeu"kp"vjg"gpxk/
tqpogpv." cpf" qegcp" cekfkὌecvkqp0"
Vjg" cwfkgpeg" ycu" kpetgfkdn{" gp/
icigf0" Ocp{" ejknftgp" ygtg" jcrr{"
fkuewuukpi" yjcv" vjg{" mpgy" cdqwv"
rncuvkeu"kp"vjg"gpxktqpogpv"cpf"yjgtg"
vjg{"oc{"jcxg"uggp"kv"kp"nqecn"tkxgtu0 
 

Rctvkekrcpvu"ygtg"Ὄtuv"rtqorvgf"vq"rct/
vcmg" kp" vjg"ұHnqcv" qt" UkpmAҲ"cevkxkv{" kp"
yjkej"vjg{"jcf"vq"fgekfg"yjcv"yknn"jcr/
rgp"vq"Ὄxg"fkhhgtgpv"rncuvke"qdlgevu"kp"
ycvgt0" Qxgtcnn."92ҭ:5'"qh" rctvkekrcpvu"
eqttgevn{"kfgpvkὌgf"yjgvjgt"c"dqvvng"vqr."
rncuvke" dci." etc{qp" cpf" rqn{uv{tgpg"
rcemkpi"ewdg"yknn"ukpm"qt"Ὅqcv0"C"twddgt"
rncpv"rtqxgf"vq"dg"vjg"vtkemkguv"qdlgev"vq"
rtgfkev0"Cnqpi"ykvj"c"ukorng"fgoq"ujqy/
kpi"jqy"vjg"ucog"qdlgevu"Ὅqcv"qt"ukpm"
fgrgpfkpi"qp"vjg"fgpukv{"qh"vjg"uqnwvkqp"
*ucnkpg"ұugcҲ"ycvgt"eqorctgf"vq"fgkqp/
kugf"ұhtgujҲ"ycvgt+."vjku"ngf"vq"ocp{"fku/
ewuukqpu"ctqwpf"jqy"uqnxkpi"vjg"rncuvke"
rqnnwvkqp"rtqdngo"tgswktgu"ocp{"fkhhgt/
gpv"crrtqcejgu0 
 

Vjg"xkuwcnn{"kortguukxg"qegcp"cekfkὌecvkqp"fgoq
ҭ"ykvj"vjg"kpenwukqp"qh"ft{"keg."rtqfwevkqp"qh"yc/
vgt"xcrqwt"cpf"c"eqnqwt"ejcpig"ҭ"dtqwijv"ocp{"
rctvkekrcpvu"*cfwnvu"cpf"ejknftgp"cnkmg+"qxgt"vq"vjg"
uvcpf"*Hkiwtg"3+0"Vjku"cnuq"cnnqygf"hqt"fkuewuukqp"
qh"vqrkeu"kpenwfkpi"cekfu1dcugu."rJ"uecng."qegcp"
cekfkὌecvkqp"cpf"itggpjqwug"icugu0"Gcej"vqrke"
ycu"vcknqtgf"vq"vjg"mpqyngfig"qh"vjg"rctvkekrcpvu0"
Xgt{"{qwpi"ejknftgp"ygtg"cdng"vq"igv"kpxqnxgf"d{"

ocvejkpi"vjg"eqnqwt"qh"vjg"ycvgt"cv"vjg"uvctv"qh"vq"
vjg"rJ"uecng"cpf"eqorctg"vq"vjg"eqnqwt"cv"vjg"
gpf0"Jcpfu-qp"uekgpeg"cv"kvu"dguv# 
 

Vjg"Vgej"Yqtmu"gxgpv"ycu"vkemgvgf"*htgg"gpvt{."
qrgtcvkpi"c"Rc{"Yjcv"[qw"Fgekfg"oqfgn+."ykvj"
rctvkekrcpv"pwodgtu"ocpcigf"d{"vjg"gxgpv"qt/
icpkugtu" vq" cxqkf" qxgtetqyfkpi0"ұVjg" Hnqcv" qt"

UkpmAҲ"cevkxkv{" kpfkecvgf" vjcv" qxgt"
vjg"eqwtug"qh"vjg"chvgtpqqp"vjg"GEI"
uvcpf" gpicigf" ykvj" ¡:2" rgqrng"
*qpn{"cp"guvkocvg"cu"uqog"hcoknkgu1
itqwru" ecuv" qpg" xqvg" dgvyggp"
vjgo+0"Dgkpi"rctv"qh"c"unkijvn{"uocnn/
gt" gxgpv." ykvj" nguu" fkuvtcevkqpu" kp"
vjg"tqqo."cnnqygf"hqt"oqtg"qpg-qp-
qpg" fkuewuukqpu" ykvj" rctvkekrcpvu."

ykvj"nqvu"qh"qrvkqpu"vq"gzvgpf"cpf"vck/
nqt"vjg"fgoqpuvtcvkqpu0"Vjg"uv{ng"qh"
vjg"gxgpv"cnuq"cnnqygf"rgqrng"vq"eqog"
dcem"ncvgt"kp"vjgkt"xkukv"ykvj"cffkvkqpcn"
swguvkqpu"yjkej"qeewttgf"vq"vjgo"fwt/
kpi"vjgkt"xkukv0"K"jcf"c"ejcpeg"vq"fku/
ewuu"cnn"fkhhgtgpv"v{rgu"qh"ycvgt"rqnnw/
vkqp" ykvj" rctvkekrcpvu." kpenwfkpi" o{"
qyp"tgugctej"kpvgtguvu0 
 

Vjku"ycu"o{"Ὄtuv"gzrgtkgpeg"qh"xqnwp/
vggtkpi" ykvj" vjg" GEI" cpf" kv" ycu" c"
itgcv" gzrgtkgpeg#" K" ycu" gpeqwtcigf"
ykvj"jqy"ocp{"rgqrng"ygtg"uvkowncv/
gf" vq" vjkpm" c" dkv" fkhhgtgpvn{" cdqwv"
ejgokuvt{"ҭ"cpf"kh"K"tgecnn"eqttgevn{."
qpg" rgtvkpgpv" swqvg" htqo" vjg" gxgpv"
ycu"cnqpi"vjg"nkpgu"qh"ұEjgokuvt{"etg/
cvgf" rncuvkeu." uq" K" iwguu" ejgokuvt{"
fqgu"pggf"vq"dg"kpxqnxgf"kp"kvu"uqnw/

vkqpҲ0"K"jqrg"fgoqpuvtcvkpi"jqy"eqornkecvgf"gp/
xktqpogpvcn"rtqdngou"ctg"yknn"igv"okpfu"vjkpmkpi"
cpf"fkuewuukpi"gpxktqpogpvcn"ejgokuvt{."cpf"kh"
vjcv"kpenwfgu"ycvgt"rqnnwvkqp"cnn"vjg"dgvvgt0 

 

Reference 

T0"Hngvejgt-Yqqf."ұCeeguukdng"Gxcnwcvkqp"cv"vjg"
DKI"GxgpvҲ.""GEI"Dwnngvkp."Lcpwct{"4246."r0320 

_____________________ 

This was my first experi-

ence of volunteering 

with the ECG and it was 

a great experience! 

_____________________

Figure 1. Ocean acidi-

fication demo in pro-

gress 
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Meeting report 

Air quality in the 21st century 
Valerio Ferracci (National Physical Laboratory, valerio.ferracci@npl.co.uk) 

On 9th
 
December 2024, 102 delegates from 

academia, government, and the private sector 

attended a one-day conference at Burlington 

House, providing a broad and up-to-date sur-

vey of the measurement, regulatory and sci-

entific issues affecting air quality. 

 
Vjg"gxgpv"dwknv"qp"vjg"uweeguuhwn"Oqpkvqtkpi"Co/
dkgpv"Ckt"eqphgtgpeg"ugtkgu"*ncuv"jgnf"kp"423;+"cpf"
ycu" qticpkugf" cpf" jquvgf" d{" Xcngtkq" Hgttceek"
*Pcvkqpcn" Rj{ukecn" Ncdqtcvqt{+" cpf" Ict{" Hwnngt"
*Korgtkcn"Eqnngig"Nqpfqp."Engcp"Ckt"Ejcorkqp+."
ykvj"vjg"uwrrqtv"qh"vjg"TUE"Gpxktqpogpvcn"Ejgo/
kuvt{"Itqwr"*GEI+."vjg"WM"Engcp"Ckt"Rtqitcoog."
cpf" FGHTCҲu" Ckt" Swcnkv{" Gzrgtv" Itqwr" *CSGI+0"
Vjg" gxgpv" tgegkxgf" urqpuqtujkr" htqo" CEQGO."
CSOguj."Ecodwuvkqp"cpf"Gpxktq"Vgejpqnqi{0 
 
Vjg" eqphgtgpeg" ycu" fkxkfgf" kpvq"
vjtgg"uguukqpu."gcej"ykvj"c"mg{pqvg"
ngevwtg" cpf" vyq" rquvgt" uguukqpu0"
Vjg"fc{"qrgpgf"ykvj"cp"cfftguu"
htqo" GEI" Vtgcuwtgt"Ft" Jgngpc"
Tcrr-Ytkijv"*Korgtkcn"Eqnngig"Nqp/
fqp+."yjq"rtqxkfgf"c"dtkgh"qxgtxkgy"
qp"tgegpv"GEI"cevkxkvkgu0"Vjg"Ὄtuv"
uguukqp"hqewugf"qp"vjg"yqtm"qh"FGHTCҲu"CSGI."c"
eqookvvgg"qh"urgekcnkuv"kpfgrgpfgpv"cfxkuqtu"qp"
ckt"swcnkv{0"Gcej"qh"vjg"Ὄxg"rtgugpvcvkqpu"hqewugf"
qp"c"tgegpvn{"rwdnkujgf"*qt"uqqp-vq-dg-rwdnkujgf+"
CSGI"tgrqtv03-6 

 

Ft"Lcogu"Cnncp"*Wpkxgtukv{"qh"Ocpejguvgt+"icxg"
cp"ceeqwpv"qh"pgy"qrrqtvwpkvkgu"kp"oqpkvqtkpi"
rctvkewncvg"ocvvgt"*RO+03"Pgy"vgejpqnqikgu"pggf"
vq"tgurqpf"vq"c"pwodgt"qh"ejcnngpigu"kp"RO"oqpk/
vqtkpi."kpenwfkpi"dgvvgt"eqxgtcig."kortqxgf"ugpuk/
vkxkv{"cpf"uqwteg"crrqtvkqpogpv0 
 
Rtqhguuqt" Cncuvckt" Ngyku"*Wpkxgtukv{" qh" [qtm+"
fgnxgf"kpvq"vjg"wug"qh"j{ftqigp"hqt"eqodwuvkqp"
crrnkecvkqp"cpf"kvu"korcev"qp"ckt"swcnkv{04"Fgrgpf/
kpi"qp"kvu"eqodwuvkqp"tgikog."j{ftqigp"eqwnf"cev"
cu"c"uqwteg"qh"pkvtqigp"qzkfgu"*PQz+0"Oqfgnnkpi"
yqtm"ujqygf"vjcv."kh"cnn"qvjgt"PQz"uqwtegu"ygtg"
tgoqxgf." j{ftqigp-hwgnngf" fqoguvke" jgcvkpi"
cnqpg"yqwnf"ockpvckp"ocp{"WM"wtdcp"ctgcu"cdqxg"
vjg"ewttgpv"YJQ"nkokv"xcnwg"hqt"pkvtqigp"fkqzkfg"

*PQ4+."rctv"qh"vjg"PQz"ejgokecn"hcokn{0 
 
Rtqhguuqt"Fcxkf"Vqrrkpi"*Wpkxgtukv{"qh"Ocpejgu/
vgt+"hqewugf"qp"vjg"cfqrvkqp"cpf"kpvgitcvkqp"qh"
ctvkὌekcn"kpvgnnkigpeg"*CK+"kp"ckt"swcnkv{"ocpcig/
ogpv05"Cu"vjg"coqwpv"qh"gpxktqpogpvcn"fcvc"icvj/
gtgf"kpetgcugu."CK-dcugf"fggr-ngctpkpi"crrtqcej/
gu"jcxg"vjg"rqvgpvkcn"vq"qhhgt"fggrgt"kpukijv"kpvq"
vjg"tgncvkqpujkr"dgvyggp"rqnnwvcpv"gokuukqpu"cpf"
vjgkt"korcevu0" 
 
Rtqhguuqt"Lq"Dctpgu"*Wpkxgtukv{"qh"vjg"Yguv"qh"
Gpincpf+." hqtogt" GEI" eqookvvgg" ogodgt" cpf"
vtgcuwtgt."fkuewuugf"fkhhgtgpvkcnu"kp"WM"ckt"rqnnw/
vkqp"gokuukqpu"cpf"eqpegpvtcvkqpu."ykvj"c"hqewu"
qp"gpxktqpogpvcn"lwuvkeg0"Ocrrkpi"rqnnwvcpv"ngx/
gnu"kp"vjg"WM"ujqygf"vjcv"vjg"ckt"rqnnwvkqp"fkurtq/
rqtvkqpcvgn{"korcevu"rgqrng"kp"oqtg"fgrtkxgf"ctg/
cu."yjkng"vjg"ngcuv"fgrtkxgf"jqwugjqnfu"eqpvtkdwvg"

oqtg"rqnnwvcpv"gokuukqpu0 
 
Ft"Uctcj"Oqnngt"*Wpkxgtukv{"qh"[qtm+"
fkuewuugf"vjg"qwveqogu"qh"c"jqtk/
|qp" uecppkpi" gzgtekug" ckogf" cv"
kfgpvkh{kpi"rgtvwtdcvkqpu"vjcv"oc{"
korcev"ckt"swcnkv{06"Vjgug"kpenwfgf"

wpfgtrgthqtocpeg"qh"vgejpqnqi{"cpf"tgiwncvkqpu."
kpetgcugu"kp"cooqpkc"gokuukqpu."oqtg"htgswgpv"
ftqwijvu." dkqrctvkengu" cpf" cpvkoketqdkcn" tg/
ukuvcpeg."cpf"nquu"qh"rwdnke"eqpὌfgpeg"kp"uekgpeg0" 

_______________________ 

Air pollution dispropor-

tionately impacts people 

in more deprived areas 

______________________ 

Professor Anna Hansell delivers her keynote talk on 

the health effects of air pollution. 
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Article 

Carbon Capture and Storage in four  

continents: How different attitudes will  

drive different implementation 
Michael Stephenson (Stephenson Geoscience Consulting Ltd, mikepalyno@me.com) 

Despite the central place of Carbon Capture 

and Storage (CCS) in large-scale policy am-

bitions, the technology itself is seen very dif-

ferently in different parts of the world: the 

views of many African scientists, profession-

als and policy makers are sceptical; in the 

USA the approach is resolutely capitalist; in 

Europe ideological; and in South East Asia 

pragmatic. This article looks at why these dif-

ferent views have evolved and the implica-

tions for future CCS implementation. 

 
Vjg"KREE"ұknnwuvtcvkxg"oqfgn"rcvjyc{uҲ."vjg"Uwu/
vckpcdng"Fgxgnqrogpv"Uegpctkq"qh"vjg"KGC."cpf"
vjg"Gpgti{"Vtcpukvkqpu"Eqookuukqp"cnn"hqtgugg"
EEU" vgejpqnqikgu" kp" gokuukqpu" tgfwevkqpu" hqt"
rqygt."dwv"kpetgcukpin{"cnuq"hqt"jctf-vq-cdcvg"kp/
fwuvtkgu"uwej"cu"ktqp"cpf"uvggn."cooqpkc"cpf"tg/
Ὄpgtkgu0"EEU"kpxqnxgu"vjg"ecrvwtg."vtcpurqtv"cpf"
vjgp"uvqtcig"qt"fkurqucn"kp"igqnqikecn"hqtocvkqpu"
qh"EQ4"cv"cp"kpfwuvtkcn"uecng0"Coqpiuv"vjg"ockp"
hcevqtu" kpὍwgpekpi" jqy" EEU" gxqnxgu" ctg" vjg"
equvu" qh" fkhhgtgpv" curgevu" qh" vjg"rtqeguu." vjg"

cxckncdknkv{"cpf"ecrcekv{"qh"igqnqikecn"hqtocvkqpu."
qrrqtvwpkvkgu"hqt"eqoogtekcnkucvkqp."rwdnke"xkgyu"
qh"vjg"vgejpqnqi{."cpf"hcxqwtcdng"rqnke{."vcz"cpf"
tgiwncvqt{"gpxktqpogpvu0" 
 
Vcz"ku"rctvkewnctn{"hcxqwtcdng"kp"vjg"WUC"yjkej"
fqgu"pqv"jcxg"c"ecr"cpf"vtcfg"ogejcpkuo"nkmg"
vjg"Gokuukqpu"Vtcfkpi"U{uvgo"*GVU+"kp"vjg"GW0"
Wpfgt"Ugevkqp"67S"qh"vjg"Kpvgtpcn"Tgxgpwg"Eqfg."
vcz"etgfkvu"crrn{"vq"vczrc{gtu"vjcv"ecrvwtg"cpf"
uvqtg."qt"wug"ectdqp"fkqzkfg0"Yjgtg"rtkegu"hqt"vjg"
ecrvwtg"equvu"ctg"nqy."vcz"etgfkvu"ecp"dg"ugv"xgt{"
ghhgevkxgn{" cickpuv" vjg" ecrkvcn" cpf" qrgtcvkqpcn"
equvu"qh"ectdqp"ecrvwtg"ocejkpgt{0"Vjku"ku"rctvke/
wnctn{"vjg"ecug"hqt"gvjcpqn"rtqfwevkqp"hqt"dkqhw/
gnu." cooqpkc" rtqfwevkqp" cpf" pcvwtcn" icu" rtq/
eguukpi."hqt"yjkej"ecrvwtg"ku"tgncvkxgn{"ejgcr"kp"
vjg"WU"*Hkiwtg"3+0"Cp"cffkvkqpcn"dgpgὌv"ku"vjg"
eqoogtekcn"qrrqtvwpkv{"dguvqygf"d{"vjg"xcnwg"qh"
EQ4"hqt"gpjcpegf"qkn"tgeqxgt{"kp"vjg"WU."ckogf"
rtkoctkn{" cv" kpetgcukpi"qkn" cpf"icu"{kgnfu0" Vjg"
eqodkpcvkqp" qh" tgncvkxgn{" ejgcr" ecrvwtg." vcz"
dtgcmu"cpf"c"tgcf{"octmgv"hqt"EQ4"jcu"rtqfwegf"
c"xkdtcpv"eqoogtekcnn{-ngf"gpxktqpogpv"hqt"rctv"
qh"vjg"EEU"ejckp0"Jqygxgt."vjku"xkdtcpe{"fqgu"pqv" 

Figure 1. Costs per tonne of CO2 capture in the US: source US Congressional Budget Office 2023. 
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gzvgpf"vq"vjg"nqygt"eqpegpvtcvkqp"rqkpv"uqwtegu"
qh"EQ4"kp"vjg"rqygt"cpf"nctig-uecng"kpfwuvt{"uge/
vqt" yjgtg" ecrvwtg" equvu" rgt" vqppg" ctg" jkijgt"
*Hkiwtg"3+0" 
 

Vjg"tguwnv"ku"vjcv"WU"EEU"ku"hqewuugf"qp"tcvjgt"
uocnn"gokvvgtu0"Kp"4243."pcvwtcn"icu"rtqeguukpi."
gvjcpqn."cpf"cooqpkc"rtqfwevkqp"ceeqwpvgf"hqt"
qpn{":5"oknnkqp."qt"505"rgtegpv."qh"vjg"4.6:5"oknnkqp"
vqppgu" qh" EQ4"gokuukqpu" htqo" vjg" oclqt" WU"
uqwtegu"vq"yjkej"EEU"ecp"dg"crrnkgf0""Dqvj"vjg"
uocnn"pwodgt"qh"EEU"hceknkvkgu"kp"qrgtcvkqp"cpf"
vjg"nqy"EQ4"gokuukqpu"qh"vjgkt"kpfwuvtkgu"ogcp"
vjcv"EEU"vqfc{"ecrvwtgu"qpn{"cdqwv"44"oknnkqp"
vqpu."qt"206"rgtegpv."qh"vjg"WUҲu"vqvcn"cppwcn"goku/
ukqpu"qh"EQ4"*Hkiwtg"4+0 
 

Kp"UG"Cukc"vjg"ukvwcvkqp"ku"fkhhgtgpv0"Vjg"Kpvgtpc/
vkqpcn"Gpgti{"Cigpe{"hqtgecuvu"xkiqtqwu"itqyvj"
kp"vjg"ctgc"kpenwfkpi"rqygt"fgocpf"kpetgcugu"
htqo"pcvwtcn"icu."qkn"cpf"eqcn"dgvyggp"pqy"cpf"
42520" Vjg" ctgc" jcu" cdwpfcpv" hquukn" hwgn" tg/
uqwtegu"cpf"c"Ὅggv"qh"vjgtocn"rqygt"rncpvu"vjcv"
ctg"ockpn{"wpfgt"32"{gctu"qnf"cpf"vjwu"nkmgn{"vq"dg"
kp"ugtxkeg"hqt"ocp{"{gctu0"Ikxgp"vjku"rtqὌng."kv"ku"
uwtrtkukpi"vjcv"vjg"oquv"cevkxg"EEU"rtqlgevu"kp"UG"
Cukc"ctg"tgncvgf"vq"pcvwtcn"icu"rtqeguukpi."tcvjgt"
vjcp"rqygt"igpgtcvkqp0 
Vjku"ku"dgecwug"vjgtg"ctg"ukipkὌecpv"pcvwtcn"icu"
tguqwtegu"kp"UG"Cukc."cndgkv"htqo"jkij"EQ4"icu"

Ὄgnfu0"Yqqf"Ocemgpukg"guvkocvg"vjcv"vjgtg"ctg"
qxgt"37"dknnkqp"dcttgnu"qh"qkn"gswkxcngpv"*DQG+"qh"
icu"tguqwtegu"kp"Ocnc{ukc"cnqpg."kpenwfkpi"cdqwv"
pkpg"dknnkqp"DQG"qh"icu"yjkej"ku"wpfgxgnqrgf"dg/
ecwug"qh"jkij"EQ4"eqpvgpv0"Ocp{"UG"Cukcp"eqwp/
vtkgu"tgeqipkug"vjg"korqtvcpeg"qh"pcvwtcn"icu"vq"
ftkxg"geqpqoke"fgxgnqrogpv"dwv"ctg"wpfgtuvcpf/
cdn{"tgukuvcpv"vq"nctig-uecng"xgpvkpi"vq"vjg"cvoqu/
rjgtg"qh"EQ4"hqnnqykpi"EQ4"ugrctcvkqp"htqo"vjg"
pcvwtcn"icu"uvtgco0"Vjg"EGQ"qh"RVVGR."vjg"Vjck/
ncpf"pcvkqpcn"qkn"eqorcp{."fguetkdgu"jku"crrtqcej"
cu<"ұVjg"eqorcp{"yknn"iq"qp"gzrcpfkpi"kvu"kpxguv/
ogpv"kp"pcvwtcn"icu"rtqfwevkqp."dwv"cv"vjg"ucog"
vkog"kv"yknn"cnuq"kpeqtrqtcvg"vjg"itggpjqwug"icu"
gokuukqp"kuuwg"kp"vjg"fgekukqp-ocmkpi"rtqeguu"qh 

Figure 3. Selected average cumulative pollution 

rate for selected countries (modified from D. J. C. 

MacKay, Sustainable Energy ð without the hot air, 

Bloomsbury Publishing, New York, 2008) 

Figure 2. US CCS is focussed on rather small emitters: ethanol, natural gas processing and ammonia. Source 

US Congressional Budget Office 2023. 
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dgkpi"fgxgnqrgf"d{"Rgvtqpcu"cpf"ku"hqtgecuv"vq"
dg"qrgtcvkqpcn"d{"42470 
 
Gwtqrg"ku"fkhhgtgpv"cickp0"Kv"jcu"vjg"oquv"fgxgn/
qrgf"tgiwncvqt{"cpf"rqnke{"gpxktqpogpv"hqt"EEU."
kpenwfkpi"vjg"GVU"cpf"kppqxcvkxg"hwpfkpi"ogejc/
pkuou"uwej"cu"ұeqpvtcevu"hqt"fkhhgtgpegҲ0"Vjg"GVU"
cko"ku"vq"nqygt"itggpjqwug"icu"gokuukqpu"cpf"
cnnqy"eqorcpkgu"vq"vtcfg"gokuukqpu"tkijvu"ykvjkp"
vjg"GW0"Vjg"uejgog"eqxgtu"ctqwpf"67'"qh"vjg"
GW)u"itggpjqwug"icu"gokuukqpu0"C"4245"uvwf{"qp"
vjg"ghhgevu"qh"vjg"GW"GVU"kfgpvkὌgf"c"tgfwevkqp"kp"
ectdqp"gokuukqpu"kp"vjg"qtfgt"qh"-32'"dgvyggp"
4227"cpf"4234"ykvj"pq"korcevu"qp"rtqὌvu"qt"go/
rnq{ogpv"hqt"tgiwncvgf"Ὄtou."vjqwij"nctig"uecng"
uvqtcig" qrgtcvkqpu" jcxg" {gv" vq" dg" fgxgnqrgf0"
Nqqmkpi"cjgcf"kv"ku"nkmgn{"vjcv"Gwtqrg"yknn"fgxgnqr"
c"oqtg"hwnn"ejckp"EEU"kp"c"ykfgt"tcpig"qh"hqtou"
vjcp"ku"ewttgpvn{"vtwg"gnugyjgtg"kp"vjg"yqtnf."ykvj"
egogpv"hcevqtkgu."tgὌpgtkgu"cpf"vjgtocn"rqygt"
uvcvkqpu" fgxgnqrkpi" EEU" kp" c" ugtkgu" qh" ygnn-
fgxgnqrgf"jwdu"cpf"enwuvgtu0"C"xgt{"kppqxcvkxg"
oqfgn." mpqyp" cu" Pqtvjgtp" Nkijvu." jcu" cnuq"
gxqnxgf"kp"Pqtyc{."cndgkv"uwdukfkugf"jgcxkn{"d{"
vjg" Pqtygikcp" Iqxgtpogpv0" Vjku" ku" cp" qrgp-
uqwteg"EQ4"fkurqucn"oqfgn"yjgtgd{"ujkrdqtpg"
EQ4"htqo"eqwpvtkgu"vjcv"dqtfgt"vjg"Pqtvj"Ugc"ct/
gc"ecp"ukorn{"dg"fkurqugf"qh"igqnqikecnn{"hqt"c"
hgg0 
 

Kp"Chtkec"eqpxgtucvkqpu"cdqwv"EEU"ecp"dg"xgt{"
fkhhgtgpv" cickp0" Cnvjqwij" uqog" rtqitguu" jcu"
dggp"ocfg"kp"Chtkecp"EEU"cv"c"rqnke{"ngxgn0"Tg/
egpv"gzrgtkgpeg"kp"Pcokdkc"cpf"Pkigtkc"vcnmkpi"vq"
cecfgokeu"cpf"rtqhguukqpcnu"cpf"twppkpi"vtckp/
kpi"eqwtugu"uwiiguvu"vjcv"ocp{"cecfgokeu"cpf"
rtqhguukqpcnu"ctg"fqwdvhwn"cdqwv"EEU0"Vjku"ku"pqv"
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pkecn"cpf"uekgpeg"qrrqtvwpkvkgu"kp"EEU0"Vjg"rtqd/
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cpf" Inqdcn" Uqwvj" *Hkiwtg" 5+0" Vjg" tgcevkqp" qh"
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vjgug"hwgnu."vjgp"vjg"Inqdcn"Pqtvj"ujqwnf"rc{"hqt"
vjgo0 
 
 Yjcv"fq"vjgug"fkhhgtkpi"oqfgnu"cpf"cvvkvwfgu"
tgxgcn"cdqwv"vjg"uvcvg"qh"EEUA"Hktuv"kv"okijv"dg"
hckt"vq"uc{"vjcv"vjgtg"ku"c"ncem"qh"enctkv{"cu"vq"yjcv"
EEU"ku"hqt0"Vjg"geqpqoke"rqnke{"kpuvtwogpvu"fg/
xgnqrgf"kp"vjg"WU"jcxg"gpeqwtcigf"qpn{"c"uocnn"
EEU" kpfwuvt{" vjcv" ghhgevkxgn{" kipqtgu" vjg" nctig"
gokvvgtu" cpf" gpjcpegu" hquukn" hwgn" rtqfwevkqp"
vjtqwij"gpjcpegf"qkn"tgeqxgt{0"C"ukoknct"tguwnv"
okijv"dg"gzrgevgf"kp"UG"Cukc"yjgtg"EEU"ҭ"cu"
rctv"qh"c"pcvkqpcn"qkn"cpf"icu"eqorcp{Ҳu"gpxktqp/
ogpvcn."uqekcn."cpf"iqxgtpcpeg"*GUI+"rtqitco"ҭ"
okijv"ngcf"vq"nguu"gokuukqpu"vjtqwij"xgpvkpi."dwv"
uvknn"gpcdngu"pcvwtcn"icu"cu"c"hwgn0"Ocp{"fgvtce/
vqtu"ugg"EEU"cu"cp"gpcdngt"qh"hquuknu"hwgnu."cpf"kp"
vjg"ecug"qh"vjg"WU."vjku"eqwnf"dg"uckf"vq"dg"vtwg0"
Gnugyjgtg"kp"Gwtqrg."ykvj"rgtjcru"vjg"oquv"uq/
rjkuvkecvgf"rqnke{"cpf"tgiwncvqt{"u{uvgo"hquvgt/
kpi"c"oqtg"eqorngvg"EEU"u{uvgo."nctiguecng"EEU"
jcu"dggp"unqy"vq"uvctv."cpf"vjgtg"ctg"uvknn"pq"nctig"
rtqlgevu"qrgtcvkpi0"Kp"Chtkec"EEU"ku"nkmgn{"vq"dg"
unqy"dgecwug"qh"kvu"equvu."cpf"dgecwug"kv"oc{"
uvcpf"kp"vjg"yc{"qh"tcrkf"fgxgnqrogpv"qh"hquuknu"
hwgnu"uggp"d{"ocp{"cu"xkvcn"hqt"ChtkecҲu"itqyvj0 
 

EEU"ku"c"wughwn"vgejpqnqi{0"Kv"ku"uchg"cpf"vgejpk/
ecnn{"cejkgxcdng0"Kv"ku"cnuq"ewttgpvn{"vjg"qpn{"yc{"
vjcv" nctig-uecng" kpfwuvt{" ecp" dg" fgectdqpk|gf."
cpf"eqwnf"dg"wughwn"kp"vjg"cdcvgogpv"qh"hquukn"
hwgn"wucig"kp"vjg"Inqdcn"Uqwvj"yjkej"jcu"nctig"
gpgti{"fgocpfu0"Jqygxgt"kvu"eqoogtekcnkucvkqp."
vjtqwij"yjcvgxgt"tqwvg."uqogvkogu"ngcfu"vq"kvu"
ckou"dgkpi"owffngf0"Yg"jcxg"vq"hceg"wr"vq"vjg"
hcev"vjcv"EEU"equvu"oqpg{."cpf"qwt"ngcfgtu"jcxg"
vq"dg"jqpguv"cdqwv"yjq"ujqwnf"rc{"hqt"kv"cpf"
yjcv"yg"ctg"fqkpi"kv"hqt0 
 

Further reading 

30 X0"Ocuuqp-Fgnoqvvg"gv"cn0"*gfu0+"KREE."423:<"
Uwooct{"hqt"Rqnke{ocmgtu0"Kp<"Inqdcn"Yctokpi"
qh"307°E0"Cp"KREE"Urgekcn"Tgrqtv."Ecodtkfig"
Wpkxgtukv{"Rtguu."Ecodtkfig."WM"cpf"Pgy"[qtm."
P[."WUC."rr0"5-460"jvvru<11
fqk0qti132032391;9:322;379;6202230 

40 jvvru<11yyy0kgc0qti1gxgpvu1kpvtqfwekpi-vjg-
uwuvckpcdng-fgxgnqrogpv-uegpctkq 

50 jvvru<11yyy0gpgti{-vtcpukvkqpu0qti1
rwdnkecvkqpu1dgvvgt-gpgti{-itgcvgt-rtqurgtkv{1 

60 jvvru<11yyy0edq0iqx1rwdnkecvkqp17;567 

https://doi.org/10.1017/9781009157940.001
https://doi.org/10.1017/9781009157940.001
https://www.iea.org/events/introducing-the-sustainable-development-scenario
https://www.iea.org/events/introducing-the-sustainable-development-scenario
https://www.energy-transitions.org/publications/better-energy-greater-prosperity/
https://www.energy-transitions.org/publications/better-energy-greater-prosperity/
https://www.cbo.gov/publication/59345
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Article 

Carbon capture and geostorage: a key 

component of the energy transition  
Jon Gluyas (Durham University, j.g.gluyas@durham.ac.uk)  

This paper reviews carbon capture, compres-

sion, transportation and storage, plotting the 

course of the UK over nearly 50 years from 

when CO2 was first injected to December 

2024 when, by virtue of issuing the first Car-

bon Capture and Storage (CCS) licence, the 

UK government initiated a new industry, pos-

sibly the first in the UK, which was not busi-

ness as usual but which accommodates 

some (environmental) externalities to day-to-

day operations. 

Introduction 
Vjg"xgtucvknkv{"qh"eqcn"cpf"kvu"jkij"eqodwuvkqp"
vgorgtcvwtg" wpfgtrkppgf" vjg" kpfwuvtkcn" tgxqnw/
vkqp0"Gzrnqkvcvkqp"qh"eqcn"ejcpigf"vjg"tgncvkqpujkr"
dgvyggp"jwocpu"cpf"vjgkt"gpxktqpogpv"hqtgxgt0"
Jwocpu"pqy"dgicp"vq"ұurgpfҲ"yjcv"pcvwtg"jcf"
uvqtgf"hqt"oknnkqpu"qh"{gctu0"C"twfkogpvct{"ecnew/
ncvkqp"kpfkecvgu"vjcv"jwocp"eqpuworvkqp"qh"hquukn"
hwgnu"ku"@322.222"{gctuҲ"yqtvj"qh"ceewowncvgf"
qticpke"ectdqp"cppwcnn{0"Vjku"jcu"gpcdngf"c"rtq/
hqwpf"kortqxgogpv"kp"jwocp"swcnkv{"qh"nkhg0"Gpgt/
i{"fgtkxgf"htqo"hquukn"hwgnu"jcu"jgnrgf"nkhv":2'"qh"
vjg"inqdcn"rqrwncvkqp"qwv"qh"cdlgev"rqxgtv{."pgctn{"
fqwdngf"nkhg"gzrgevcpe{."cpf"ocuukxgn{"tgfwegf"
ejknf"oqtvcnkv{03"Jqygxgt."kv"kttgrctcdn{"chhgevgf"
vjg"cvoqurjgtg"cpf"qegcpu0"Hquukn"hwgn"eqodwu/
vkqp"nkdgtcvgu"ugxgtcn"itggpjqwug"cpf"vqzke"icugu"
kpenwfkpi"ectdqp"fkqzkfg"*EQ4+."ycvgt"xcrqwt."uwn/
hwt" cpf" pkvtqigp" qzkfgu." cpf" ogvjcpg" *EJ6+"
vjtqwij"xgpvkpi"fwtkpi"hwgn"okpkpi0"EQ4"ku"vjg"
oquv"ukipkὌecpv"itggpjqwug"icu"*Vcdng"3+"dg/
ecwug"qh"kvu"xqnwogu"cpf"cvoqurjgtke"nqpigxkv{0 
 

Rtkqt"vq"vjg"kpfwuvtkcn"tgxqnwvkqp."cvoqurjgtke"EQ4"
ycu"¡4:2 rro0"Kp"4246."kv"ku"pgctn{"fqwdng"vjcv<"
647" rro." cpf" kpetgcukpi" d{" ¡62" Iv" *dknnkqp"

vqppgu+"c"*tgegpv+"{gct0"Qegcp"ycvgt"vcmgu"wr"
*fkuuqnxgu+" owej" qh" vjcv" EQ4." dgeqokpi" oqtg"
cekfke0"Gokuukqpu"qh"EQ4"vq"vjg"cvoqurjgtg"d{"
jwocpu"jcxg"ngf"vq"inqdcn"yctokpi"cpf"enkocvg"
ejcpig0"Kp"4246."ogcp"inqdcn"vgorgtcvwtg"tqug"
octikpcnn{"gzeggfgf"vjg"307°E"ұnkokvҲ"cdqxg"rtg-
kpfwuvtkcn" ngxgnu." uggp" d{" ocp{" cu" vjg" vkrrkpi"
rqkpv"vq"twp-cyc{"enkocvg"ejcpig04"Jwocpmkpf"
pggfu"wtigpvn{"vq"tgfweg"EQ4"vq"pgv"|gtq0"Vjg"
gpqtokv{" qh" vjku" vcum" ecppqv" dg" wpfgtuvcvgf0"
Inqdcn"gpgti{"fgocpf"ogcpu"vjcv"egcukpi"vq"wug"
hquukn"hwgnu"koogfkcvgn{"ku"pqv"hgcukdng."cpf"uq"yg"
owuv"gpuwtg"itggpjqwug"icu"gokuukqpu"ctg"ocu/
ukxgn{"tgfwegf0 
 

Carbon Capture and Storage (CCS) 

EQ4"ecrvwtg"cpf"rgtocpgpv"uvqtcig"qh"vjg"nkdgtcv/
gf"icu"jcu"dggp"rtqxgp"hqt"fgecfgu."dwv"fgxgn/
qrgf"kp"qpn{"c"jcpfhwn"qh"eqwpvtkgu0"Kp"4245."¡72"
Ov"*oknnkqp"vqppgu+"qh"EQ4"ygtg"ecrvwtgf"cpf"
uvqtgf."dwv"62 Iv"ygtg"rtqfwegf"d{"jwocpu0"EEU"
tgockpu"vjg"qpn{"kpfwuvtkcn-uecng"rtqeguu"ecrcdng"
qh"ukipkὌecpvn{"tgfwekpi"gokuukqpu"kp"vjg"ogfkwo"
vgto."cpf"ku"mg{"vq"cnn"yqtmcdng"gpgti{"vtcpukvkqp"
uegpctkqu0""Gxgp""kp""c""hwvwtg"htgg"htqo"hquukn""hwgn"
eqodwuvkqp."EEU"yknn"uvknn"dg"pggfgf"vq"tgoqxg"

Gas Sources 
Potency 
(GWP*) 

Residence time 
(years) 

Carbon dioxide (CO2) 
Natural processes (volcanic eruptions, plant and animal res-

piration), combustion of fossil fuels 
1 10,000+ 

Methane (CH4) 
Decomposition of organic material, release of gases from 
fossil fuels, natural gas venting, coal mining and oil 

27-30 100s 

Nitrous oxide (N2O) 
Produced using commercial and organic fertilisers, fossil-
fuel combustion, nitric-acid production, and biomass burning 

273 >100 

Sulfur dioxide (SO2) Fossil-fuel combustion and biomass burning Not a GHG - 

Water vapour (H2O) Produced by natural processes and human activity 
0.0005 to 
0.001 

100 

Table 1. Greenhouse gases.(GHG) *GWP = global warming potential referenced to carbon dioxide.
1
 

Figure 1. Comparison of Gibbs free energy values for 

coal. 



 

 

 ÅŸǃċũШÉŸĦŔĲƣǃШŸŉШ9őĲůŔƚƣƖǃШɂ ШEŰƻŔƖŸŰůĲŰƣċũШ9őĲůŔƚƣƖǃШ]ƖŸƨƓШɂ Ш7ƨũũĲƣŔŰЮɂ ЮsċŰƨċƖǃШΞΜΞΡШ ЮΟΜЮЮЮЮЮЮЮЮЮ

EQ4"htqo"ұvqwij-vq-fgectdqpk|gҲ"kpfwuvtkgu0"Ewt/
tgpvn{."EQ4"ku"wugf"kp"hgtvknkugt"rtqfwevkqp"*352 Ov"
qh"EQ4"rgt"cppwo+"cpf"kp"gpjcpegf"qkn"tgeqxgt{"
*92"Ov"rgt"cppwo+0"C"hwtvjgt"52"Ov"ku"wugf"kp"qvj/
gt"kpfwuvtkgu"kpenwfkpi"kp"hqqf0"Cp"cppwcn"vqvcn"qh"
452"Ov5"tgrtgugpvu"qpn{"ctqwpf"207 '"qh"inqdcn"
cppwcn"gokuukqpu0"Oqtgqxgt."hqt"gcej"qh"vjgug"
wugu."kv"ku"wpengct"jqy"owej"EQ4"ku"tgcnn{"vcmgp"
qwv"qh"vjg"u{uvgo0 
 

EQ4"oc{"dg"kplgevgf"kpvq"qknὌgnfu"vq"gpjcpeg"tg/
eqxgt{"qh"qkn"*GQT+0"Vjg"EQ4"fkuuqnxgu"kp"vjg"qkn."
ecwukpi"kv"vq"gzrcpf."cpf"ecp"tgcej"rctvu"qh"c"rg/
vtqngwo"tgugtxqkt"vjcv"qvjgt"cigpvu"ecppqv0"EQ4-
ejctigf"qkn"ku"ncvgt"fgicuugf"cpf"EQ4"tgwugf0"Vjg"
rtqeguu"ycu"Ὄtuv"fgxgnqrgf"kp"Jwpict{"kp"vjg"
3;72u."cpf"hwtvjgt"fgxgnqrgf"d{"Ujgnn"kp"tgurqpug"
vq"vjg"3;95"qkn"etkuku0"Cncu."vjg"EQ4"wugf"d{"Ujgnn"
ecog"htqo"pcvwtcn"uwduwthceg"rqqnu."yjkej"eqwnf"
jcxg"tgockpgf"wpfkuvwtdgf"hqt"oknnkqpu"qh"{gctu#"
Wpfgt"nqpi"vgto"*@"32"{gctu+"kplgevkqp."2037-2042"
vqppgu"qh"EQ4"jgnr"fgnkxgt"3"cffkvkqpcn"dcttgn"qh"
qkn6"cnvjqwij"vjku"oc{"dg"wr"vq"7 vqppgu"cv"gctn{-
uvcig60"Eqodwuvkqp"qh"vjg"qkn"uq"rtqfwegf"tguwnvu"
kp"20:-403 vqppgu"qh"EQ40"Uq."cv"dguv."gctn{-uvcig"
EQ4-GQT"ku"ectdqp"pgicvkxg."dwv"oquv"rtqlgevu"
wukpi"EQ4-GQT"yknn"uvknn"dg"pgv"ectdqp"rqukvkxg" 
 

Vjg"rtqdngo"ykvj"EQ4"ku"pqv"xgtucvknkv{"ҭ"kv"ecp"dg"
wugf"kp"ocp{"rtqeguugu."dwv"uvcdknkv{"*Hkiwtg"3+0"
Pgctn{"cnn"rtqeguugu"kpxqnxkpi"EQ4"tgswktg"gpgti{"
kprwv="vjku"owuv"eqog"htqo"c"|gtq-ectdqp"uqwteg"
kh"wukpi"EQ4"ku"vq"dg"ectdqp"|gtq"qt"pgicvkxg0 
 

Vqwij"vq"fgectdqpkug 
Owej"qh"vjg"gpgti{"vtcpukvkqp"ecp"dg"cejkgxgf"d{"
fkurncekpi"hquukn"hwgn"eqodwuvkqp"ykvj"qvjgt"rtk/
oct{"gpgti{"uqwtegu0"Kp"vjg"WM."vjg"ectdqp"kpvgp/
ukv{"qh"rqygt"*gngevtkekv{+"igpgtcvkqp"jcu"ftqrrgf"
htqo" @722 i EQ4

gs1mYj" 4228-422:" vq"
456 i EQ4

gs1mYj" kp" Pqxgodgt" 424607"Vjg" WM"
enqugf"kvu"ncuv"eqcn-Ὄtgf"rqygt"uvcvkqp"qp"52vj"
Ugrvgodgt"4246."gpfkpi"364"{gctu"qh"gngevtkekv{"
igpgtcvkqp"htqo"eqcn"eqodwuvkqp0"Eqcn"fkurnceg/
ogpv"ycu"cejkgxgf"d{"itqyvj"kp"ykpf"cpf"uqnct"
rjqvqxqnvcke"rqygt"uqwtegu08"Ukoknctn{."fgectdqpk/
ucvkqp"qh"itqwpf-dcugf"vtcpurqtv"u{uvgou"ku"wp/
fgtyc{"*unqyn{+"d{"ocpfcvkpi"itqyvj"kp"gngevtkekv{
-rqygtgf"tqcf"xgjkengu"vqigvjgt"ykvj"j{ftqigp-
hwgngf"nctig"tqcf"xgjkengu"cpf"tcknyc{u09"Vqigvj/
gt." igqvjgtocn" gpgti{" eqodkpgf" ykvj" wug" qh"
ycuvg"jgcv"cpf"jgcv"uvqtcig"ecp"dg"wugf"vq"fg/
ectdqpkug"jgcvkpi"*cpf"eqqnkpi+"kp"vjg"dwknv"gpxk/
tqpogpv"qp"pcvkqpykfg"uecngu0:-32"Vjgtg"ctg"uqog"
kpfwuvtkgu"yjkej"ctg"rctvkewnctn{"fkὐewnv"vq""fgect/
dqpkug"dgecwug"vjgkt"rtqeguugu"ctg"kpvtkpukecnn{"
ectdqp"kpvgpukxg"*Vcdng"4+033 

Uvqtcig"ku"dwv"vjg"Ὄpcn"uvcig"qh"EQ4"fkurqucn<"Ὄtuv"
kv"owuv"dg"ecrvwtgf."eqortguugf."vtcpurqtvgf"cpf"
wnvkocvgn{" kplgevgf" kpvq" vjg" uwd-uwthceg0" Gcej"
uvcig"owuv"dg"ogcuwtgf."oqpkvqtgf"cpf"xcnkfcv/
gf"vq"eqpὌto"jqy"owej"EQ4"ku"uvqtgf0"Oqpkvqtkpi"
owuv"eqpvkpwg"chvgt"eguucvkqp"qh"kplgevkqp"cpf"cu"
gcej"uvqtg"ku"enqugf0"Vjg"ngpivj"qh"vkog"hqt"yjkej"
oqpkvqtkpi"owuv"eqpvkpwg"ku"fgὌpgf"fkhhgtgpvn{"kp"
fkhhgtgpv"cwvjqtkvkgu"ctqwpf"vjg"yqtnf0"Nkhge{eng"
cpcn{uku"owuv"cnuq"dg"wpfgtvcmgp"vq"gpuwtg"vjcv"
itggpjqwug"icu"gokuukqpu"ctg"tgfwegf0 
 

CCS development 
Vjgtg"ctg"hqwt"dtqcf"qrvkqpu"hqt"EQ4"fkurqucn"kp"
vjg" uwduwthceg7.34-36"*Vcdng" 5+0" Uvqtkpi" EQ4"kp"
cdcpfqpgf"eqcn"okpgu"qt"kplgevkpi"kv"kpvq"fggr."
wpokpgcdng" eqcn" ugcou" *yjgtg" kv" oc{" dg" cf/
uqtdgf"qpvq"eqcn"ocegtcnu+"jcxg"dggp"oqqvgf."
dwv."wpnkmg"vjg"qrvkqpu"nkuvgf."vjgug"jcxg"pqv"dggp"
vtkgf"kp"rtcevkeg"cpf"ctg"eqpukfgtcdn{"oqtg"ejcn/
ngpikpi0 
 

Ectdqp"ecrvwtg 
Ectdqp"ecrvwtg"ku"v{rkecnn{"crrnkgf"vq"nctig"xqn/
wog."rqkpv"uqwtegu"qh"EQ40"Oquv"ecrvwtg"ku"cuuq/
ekcvgf"ykvj"gokuukqpu"htqo"hquukn-hwgn"dcugf"gnge/
vtkekv{"igpgtcvkqp0"EQ4"ku"uetwddgf"htqo"Ὅwg"icu."
c" nqy" rtguuwtg" okz" qh" hquukn" hwgn" eqodwuvkqp"
rtqfwevu"eqortkukpi"EQ4."uwnhwt"qzkfgu."wpdwtpgf"
icu-rjcug"j{ftqectdqpu."rctvkewncvg"ocvvgtu"cpf"
ckt0"Vjg"Ὅwg"icugu"ctg"engcpgf"qh"rqnnwvcpvu"kp"c"
ugswgpvkcn"rtqeguu."ykvj"EQ4"uetwddkpicv"vjg"Ὄpcn"
rjcug0"Ugxgtcn"EQ4"cfuqtdgpvu"ecp"dg"wugf."ykvj"
cooqpkc"oquv"eqooqp0"Cooqpkc"cfuqtdu"EQ4"
yjgp"eqnf"cpf"tgngcugu"kv"yjgp"jgcvgf."gpcdnkpi"
tge{enkpi0"Vjg"gpgti{"rgpcnv{"ku"¡32-38'"hqt";2'"
EQ4"tgoqxcn0

37"Ecrvwtg"htqo"rtg-eqodwuvkqp"qt"
qz{-hwgn"rqygt"rncpvu"ku"nkmgn{"vq"dg"oqtg"gὐekgpv"
ukpeg"kv"qeewtu"cv"jkijgt"rtguuwtg"ykvj"hgygt"eqp/
vcokpcpvu."dwv"hgy"uwej"rqygt"rncpvu"ctg"qrgtc/
vkqpcn038" "Ukoknctn{." ecrvwtg" htqo" kpfwuvtkcn" ukvg"
rtqeguugu" nkmg" nkoguvqpg" ecnekpkpi" hqt" egogpv"
ocpwhcevwtg"ujqwnf"dg"gὐekgpv."vjqwij"rtgugpvn{"
tgockpu"cv"fgxgnqrogpv"uvcig039 
Ectdqp"vtcpurqtvcvkqp 
Qpeg"ecrvwtgf."EQ4"ecp"dg"vtcpurqtvgf"xkc"vcpmgt" 

Industry Emissions (Mt CO2) Year measured 

Steel 2600 2023 

Cement 1700 2021 

Glass 95 2022 

Table 2. CO2 emissions from tough-to-decarbonise 

industries.
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Process Advantages Disadvantages 

Inject CO2 into de-
pleted oilfield

5
 

CO2 injected into the oil leg and displaces oil to 
production wells. 

Only at its least efficient, this process is 
carbon zero. 

Inject CO2 into de-
pleted gas field

12
 

CO2 injected below gas water contact displac-
es gas to production wells without mixing. 
Once fully primed the CO2 can be used for 
power generation via a CO2 plume geothermal 
system (CPG) 

Managing the transition from CO2 gas in-
jection to dense phase is at present untest-
ed in the real world. 

Inject CO2 into 
deep saline aqui-
fer
13

 

Typically, CO2 injected deep in the aquifer. 
The buoyancy process then moves it up to 
beneath the caprock. 

Even large saline aquifers, if bounded by 
geological discontinuities may have very 
limited capacity in terms of injected vol-
umes. 

Inject CO2 into 
mafic rocks

14
 

The CO2 becomes mineralised and perma-
nently locked into the mineral structure of the 
rock 

CO2 generating processes need to be co-
located with suitable rock for mineralisation 

Table 3. CO2 geostorage options. 

*tqcf."tckn"qt"ujkr+"qt"rkrgnkpg"*kp"vjg"icu1xcrqwt"
rjcug"qt"c"fgpug"uwrgt"etkvkecn"rjcug."fgrgpfkpi"
wrqp"yjgvjgt"vjg"rkrgnkpg"jcu"dggp"tgrwtrqugf"
htqo"vjg"rgvtqngwo"kpfwuvt{."yjgtg"vjg"nkpg"yqwnf"
nkmgn{"pqv"jcxg"vjg"rtguuwtg"kpvgitkv{"tgswktgf"hqt"
fgpugt"rjcug"Ὅwkf"qxgt"jknn{"vgttckpu+03:"C"uwd/
uvcpvkcn" rkrgnkpg-dcugf" fkuvtkdwvkqp" u{uvgo" jcu"
dggp"qrgtcvkpi"uweeguuhwnn{"hqt"fgecfgu"vq"fgnkx/
gt"EQ4"htqo"pcvwtcn"fgrqukvu"cpf"wugf"hqt"gp/
jcpegf"qkn"tgeqxgt{"rtqlgevu"kp"vjg"WUC03;"Vjg"
u{uvgo"jcu"cp"gzegnngpv"uchgv{"tgeqtf042 
 

Ectdqp"uvqtcig 
Igquvqtcig"qh"EQ4"cu"c"icu"qt"fgpug"rjcug"Ὅwkf"
kpxqnxgu"icu"kplgevkqp"kpvq"rqtqwu"cpf"rgtogcdng"
tgugtxqkt"tqemu"qxgtnckp"d{"korgtogcdng"owftqem"
qt"ucnv0"Vjg"tgugtxqkt"kpvgtxcn"eqwnf"dg"c"fgrngvgf"
qkn1icu"Ὄgnf"qt"c"ucnkpg"cswkhgt0"Vjgtg"ctg"dqvj"
ejcnngpigu"cpf"qrrqtvwpkvkgu"ykvj"uwej"uvqtcig0"
Ukvgu"owuv"dg"cv"ngcuv"3"mo"dgnqy"uwthceg0"Cv"
uwej"c"fgrvj"cpf"wpfgt"j{ftquvcvke"eqpfkvkqpu."
EQ4"gzkuvu"cu"c"fgpug"rjcug"nqy"xkuequkv{"Ὅwkf0"
Vjku"gpcdngu"gcukgt"EQ4"kplgevkqp"eqorctgf"ykvj"c"
nkswkf"cpf"itgcvgt"uvqtcig"ecrcekv{"vjcp"c"icu0 
 

Uvqtcig"ukvgu"fgxgnqrgf"kp"fgrngvgf"qkn1icu"Ὄgnfu"
ctg"qhvgp"ygnn"ejctcevgtkugf"dgecwug"qh"vjg"qkn1
icu" rtqfwevkqp" jkuvqt{" cpf" rtg-rtqfwevkqp" cr/
rtckucn" rtqeguu0" Jqygxgt." vjg" kpvgitkv{" qh" qnf"
ygnnu"oc{"dg"fkὐewnv"vq"gxcnwcvg<"kh"vjg"fgrngvgf"
Ὄgnf"ku"cv"nqy"rtguuwtg."kv"oc{"dg"dgvvgt"vq"kpkvkcnn{"
kplgev" icugqwu" EQ4"ykvj" ncvgt" vtcpukvkqp" vq" vjg"
fgpug-rjcug0"Vjgtg"ctg"hgy"fcvc"vq"ecnkdtcvg"vjku"
vjgqtgvkecn"rjcug"ejcpig0"Uvqtcig"ukvgu"kp"ucnkpg"
cswkhgtu" tctgn{" jcxg" cfgswcvg" ejctcevgtkucvkqp"
dgecwug"hgy"ygnnu"ctg"ftknngf"kpvq"vjgo0 
 

Qpeg"kplgevgf."EQ4"okitcvgu"wryctfu"dgecwug"kvu"
fgpukv{"ku"nqygt"vjcp"ycvgt0"Kv"oc{"fkuuqnxg"cpf."
chvgt"cp"wpmpqyp"rgtkqf."tgcev"ykvj"cnmcnk"gctvj"
ogvcnu"vq"rtgekrkvcvg"ectdqpcvgu0"Oqpkvqtkpi"ku"

pggfgf"dqvj"fwtkpi"cpf"chvgt"kplgevkqp0 
 

Ectdqp"ugswguvtcvkqp 
Okpgtcnkucvkqp"oc{"qeewt"gkvjgt"kp"c"eqpxgpvkqpcn"
tgugtxqkt"qh"d{"kplgevkpi"EQ4"kpvq"c"tqem"eqpvckpkpi"
ceeguukdng" cnmcnk" gctvj" ogvcnu0" Vjku" jcu" dggp"
vtkcnngf"uweeguuhwnn{"kp"Kegncpf"d{"vjg"EctdὌz"rtq/
lgev.36.43"yjgtg"okpqt"swcpvkvkgu"qh"EQ4"ygtg"fku/
uqnxgf"kp"ycvgt"cjgcf"qh"kplgevkqp"kpvq"dcucnvke"
tqemu."yjgtg"dkectdqpcvg"kqpu"tgcevgf"ykvj"ce/
eguukdng"Oi"cpf1qt"Ec"vq"dgeqog"ugswguvgtgf"cu"
c"ectdqpcvg"okpgtcn0"Vjg"rtqeguu"ku"tcrkf043 
 

Geostorage and geosequestration 

WM"ҭ"c"ecug"jkuvqt{ 
Vjg"Ὄtuv"cpf."vq-fcvg."qpn{"kplgevkqp"qh"EQ4"kpvq"
vjg" uwduwthceg" kp" vjg" WM" qeewttgf" cv" vjg"""""""""""
Giocpvqp"*Pqvvkpijcoujktg."Hkiwtg"4+"kp"3;9;."
yjgp"DR"gzcokpgf"vjg"rquukdknkvkgu"hqt"gpjcpegf"
qkn"tgeqxgt{"htqo"Gcuv"Okfncpfu"qkn"Ὄgnfu044-46 

 

EQ4"ycu"fgnkxgtgf"cpf"uvqtgf"kp"c"47-vqppg"ec/
rcekv{"vcpm"cv"522"rukc"cpf"-39°E0"DR"wpfgtvqqm"c"
rtg-rknqv"vtkcn"wukpi"ҵjwhh"cpf"rwhhҶ"*kplgevkqp"cpf"
rtqfwevkqp+00"Vjg"hwnn"vguv"eqortkugf"wug"qh"482"
vqppgu" qh" EQ4"kplgevgf" cv" tcvgu" qh" wr" vq" 52"
vqppgu1fc{0"Vjg"qpn{"ukipkὌecpv"rtqdngo"ycu"vjg"
igpgtcvkqp" qh" j{ftcvgu" kp" vwdkpi" cpf" uwthceg"
nkpgu0"Pq"eqttqukqp"ycu"qdugtxgf"cpf"fqypjqng"
icwigu" yqtmgf" ygnn0" RXV"gzrgtkogpvu" ujqygf"
vjcv"cv"@3467"rukc"vjg"icu"rjcug"fkucrrgctgf."
cpf"vyq"nkswkf"rjcugu"crrgctgf0"Yqtm"qp"vjg"eqtg"
htqo"GI8:"fgoqpuvtcvgf"vjcv"EQ4"Ὅqqfkpi"eqwnf"
tgfweg"tgukfwcn"qkn"ucvwtcvkqp"htqo"42-49'"vq"cu"
nqy"cu"5-8'0"Cvvgorvu"cv"ycvgt"cnvgtpcvkpi"icu"
*YCI+"wukpi"uocnn"*32-42'+"rqtg"xqnwogu"qh"EQ4"
ygtg"nguu"ghhgevkxg0"Ecnewncvkqpu"kpfkecvgf"vjcv"
9.722"vqppgu"*365"ooueh+"hqnnqygf"d{"qpg"rqtg"
xqnwog"qh"rqtg"ycvgt"yqwnf"rtqfweg"cp"cffkvkqp/
cn" 6422" ddn" qkn0" Ecnewncvkqpu" uwiiguvgf" vjcv"
34.222"vqppgu"qh"EQ4"yqwnf"dg"tgswktgf"vq"tgfweg" 
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ycvgt"ewv"d{"7-32'"cpf."cv"vjg"vkog."vjg"equv"ycu"
¤3 oknnkqp0" Ikxgp" vjg" nqy" kplgevkxkv{" qh" vjg" hqt/
ocvkqp"*tgncvkxg"vq"ycvgt+."vjg"rtqlgev"ycu"ecnew/
ncvgf"vq"vcmg"5 {gctu."ykvj"pq"ukipkὌecpv"korcev"
wpvkn"¡8"{gctu"chvgt"kplgevkqp0"Ikxgp"vjg"gzvgpfgf"
vkog"htcog."vjg"rtqlgev"ycu"ecpegnngf0 
 

Kp"vjg"WM"ugevqt"qh"vjg"Pqtvj"Ugc"ku"vjg"Oknngt"
Hkgnf0"Nkmg"Ungkrpgt."vjg"rgvtqngwo"kp"vjku"Ὄgnf"ku"
okzgf"ykvj"EQ40"Fkueqxgtgf"kp"3;:4."kv"ycu"fgrngv/
gf"kp"vjg"gctn{"{gctu"qh"vjku"egpvwt{."cpf"qrgtcvqtu"
DR"rtqrqugf"vjcv"kv"eqwnf"dgeqog"vjg"Ὄtuv"WM"EQ4"
uvqtcig"ukvg0"Vjg"rncp."FH3"rtqlgev."ycu"vq"fgxgn/
qr"c"j{ftqigp"hwgngf"rqygt"rncpv"cv"Rgvgtjgcf"
pqtvj"qh"Cdgtfggp."vjg"ucog"nqecvkqp"cu"ncpfhcnn"
hqt"vjg"qkn"gzrqtv"rkrgnkpg"htqo"Oknngt0"Ogvjcpg"
tghqtocvkqp"ykvj";2'"qh"vjg"ycuvg"EQ4"*30:"Ov"
rgt" {gct+" eqwnf" jcxg" rtqfwegf" j{ftqigp0" Vjku"
eqwnf"gpjcpeg"vckn-gpf"qkn"rtqfwevkqp"htqo"vjg"
Ὄgnf"cpf"vjg"rqygt"rncpv"yqwnf"fgnkxgt"697 OY"
gngevtkekv{"cv"c"ectdqp"kpvgpukv{"qh"65 i"EQ41mYj."
vkp{"yjgp"eqorctgf"ykvj"vjg"ogcp"WM"rgthqt/
ocpeg"cv"vjcv"vkog"qh"722 i"EQ41mYj"qt"iqxgtp/
ogpv"vctigv"hqt"4252"qh"322 i"EQ41mYj0"Hwpfkpi"
ycu"pqv"citggf"cpf"vjg"rtqlgev"ycu"ftqrrgf0 
 

Ukownvcpgqwun{."vjg"Dtkvkuj"Igqnqikecn"Uwtxg{"wp/
fgtvqqm"vjg"Ὄtuv"eqortgjgpukxg"cuuguuogpv"qh"
EQ4"uvcvke"uvqtcig"ecrcekv{"hqt"vjg"WM"eqpvkpgpvcn"
ujgnh."Ὄpfkpi"c"vqvcn"ecrcekv{"@44"Iv"cetquu"fg/
rngvgf" rgvtqngwo" Ὄgnfu" cpf" fggr" ucnkpg" cswk/
hgtu047"Vjku"ycu"vjg"dcuku"vjg"Hktuv"WM"EEU"Eqo/

rgvkvkqp0"Eqpuqtvkc"ygtg"kpxkvgf"vq"qwvnkpg"rqvgp/
vkcn"rtqlgevu"cpf"dkf"hqt"c"ujctg"qh"c"¤3"dknnkqp"fg/
xgnqrogpv"hwpf0"Vjg"eqorgvkvkqp"ycu"ecpegnngf"
kp"4234048"Jqygxgt."c"oclqt"uvgr"hqtyctf"ycu"
ocfg"d{"Pcvkqpcn"Itkf"Ectdqp"yjgp"c"EQ4"kplge/
vkqp"crrtckucn"ygnn"ycu"ftknngf"kpvq"vjg"Uqwvjgtp"
Pqtvj"Ugc049"Vjku"kpenwfgf"vjg"Ὄtuv"hwnn{"eqtgf"
ecrtqem"ugevkqp0"C"ugeqpf"EEU"eqorgvkvkqp"ycu"
ncwpejgf"cpf"gpfqtugf"kp"vjg"Eqpugtxcvkxg"Rctv{"
Ocpkhguvq"cjgcf"qh"vjg"4237"WM"igpgtcn"gngevkqp0"
Vyq"eqpuqtvkc."qpg"rncppkpi"vq"kplgev"EQ4"kpvq"vjg"
fgrngvgf"Iqnfgpg{g"Hkgnf"qhhujqtg"Oqtc{"kp"Ueqv/
ncpf" cpf" vjg" qvjgt" vq" wug" Gpfwtcpeg" qhhujqtg"
Gcuv"Cpinkc"ygtg"kp"pgiqvkcvkqp"ykvj"vjg"iqxgtp/
ogpv"yjgp"vjg"vjgp"Ejcpegnnqt"qh"vjg"Gzejgswgt"
ecpegnngf"uwrrqtv"hqt"EEU"rtqlgevu."ekvkpi"jkij"
equvu04:"D{"pqy."vjtgg"WM"iqxgtpogpvu"jcf"hckngf"
vq"fgnkxgt"EEU0"ҵEctdqp"ecrvwtg"wucig"cpf"uvqt/
cig<"vjktf"vkog"nwem{AҶ"ku"vjg"cuvqpkujkpin{"htcpm"
vkvng"qh"c"rwdnkecvkqp"htqo"vjg"WM"Jqwug"qh"Eqo/
oqpu" kp" 423;04;"Vjg"rwdnkecvkqp"jcu."jqygxgt."
rtqxgf"vq"dg"rtqrjgvke0"Qp"32vj"Fgegodgt"4246."
vjg"iqxgtpogpv"cppqwpegf"vjg"Ὄtuv"EQ4"uvqtcig"
nkegpug."cyctfgf"vq"vjg"Gcuv"Eqcuv"Rctvpgtujkr"vq"
rkrg"EQ4"htqo"kpfwuvtkgu"kp"Vgguukfg"cpf"*ncvgt+"
htqo"rqygt"igpgtcvkqp"kp"Jwodgtukfg"vq"Gpfwt/
cpeg"qhhujqtg"Gcuv"Cpinkc"*Hkiwtg"4+0"Uvqtcig"yknn"
dgikp"kp"4249052 
 
Tkumu"vq"uvqtcig"ҭ"tgcn"cpf"rgtegkxgf 
EEU"jcu"qhvgp"dggp"rqtvtc{gf"cu"c"tkum{"dwukpguu"
ykvj"tgurgev"vq"jwocp"cpf1qt"gpxktqpogpvcn"fku/
cuvgt0"Dwv"Jqnnqyc{"gv"cn053"eqorctgf"pcvwtcn"EQ4"
u{uvgou"ykvj"uvqtcig"qh"cpvjtqrqigpke"EQ40"Vjg{"
eqpenwfgf."ҵOclqt"ncmg"qxgtvwtp"gxgpvu"uwej"cu"
qeewttgf"cv"Ncmg"P{qu"kp"3;:8"ctg"eqpukfgtgf"
jkijn{"wpnkmgn{"vq"qeewt"cu"c"tguwnv"qh"EQ4"uvqt/
cigҿҶ53"Cpqvjgt"tgegpv"uvwf{"kpxguvkicvgf"eqp/
vckpogpv"egtvckpv{"hqt"rquukdng"uvqtcig"ukvgu"dg/
pgcvj"vjg"WM"eqpvkpgpvcn"ujgnh"*WMEU+"yjgtg"igqn/
qi{"ku"rctvkewnctn{"ygnn"mpqyp"cpf"jcu"jquvgf"82"
{gctu"qh"rgvtqngwo"gzrnqtcvkqp."crrtckucn"fgxgnqr/
ogpv"cpf"rtqfwevkqp054-56"Vjg{"eqpenwfgf"vjcv"c"
rckt"qh"gzcorng"uvqtcig"ukvgu"uwdlgev"vq"47"{gctuҲ"
yqtvj" qh" EQ4"kplgevkqp" cpf" oqpkvqtgf" hqt" 322"
{gctu"chvgt"eguucvkqp"yqwnf"ockpvckp"oqtg"vjcp"
;;0;'"qh"vjg"kplgevgf"EQ4"kp"vjg"uvqtg0
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Vjg"oclqt"ejcnngpig"cpf"jgpeg"tkum"hqt"EEU"ku"pqv"
vgejpkecn" dwv" eqoogtekcn0" Pqtocn" dwukpguu-cu-
wuwcn"fqgu"pqv"ceeqwpv"hqt"gzvgtpcnkvkgu"uwej"cu"
vjg" gpxktqpogpvcn" korcev" qh" wpecrvwtgf" EQ40"
Vjwu."dgecwug"vjgtg"ku"cp"gpgti{"rgpcnv{"hqt"EEU."
vjgtg"ku"cnuq"c"equv"wrnkhv"tgncvkxg"vq"gokvvkpi"kv0" 

Figure 2. Locations of CO2 injection and planned 
injection in the UK and on the UK continental shelf. 
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wu"ctg"tgcuqpcdn{"jcrr{"vq"rc{"hqt"tghwug"eqnnge/
vkqp"uq"vjcv"vjg"ycuvg"fqgu"pqv"dwknf"wr"ctqwpf"
qwt"jqogu0"Jqygxgt."cu"c"eqnqwtnguu"cpf"qfqwt/
nguu"icu."EQ4"ku"gcukn{"pgingevgf0" 
 

Conclusions 
Gcej"{gct."62"Iv"qh"EQ4"ctg"gokvvgf"htqo"jwocp"
cevkxkv{."ftkxkpi"enkocvg"ejcpig0"Vtcpukvkqp"vq"nqy-
ectdqp"geqpqokgu"ctqwpf"vjg"yqtnf"ku"korgtcvkxg0"
EEU"ecppqv"cfftguu"vjg"yjqng"rtqdngo."dwv"kv"ecp"
uwduvcpvkcnn{"tgfweg"gokuukqpu056"Kv"ku"fgoqpuvtc/
dn{"uchg"dwv."cu"qh"vqfc{."qpn{"72"Ov"rgt"{gct"ctg"
ecrvwtgf"cpf"uvqtgf0 
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Vjg"gpxktqpogpvcn"korcevu"qh"g-ekictgvvgu"cpf"
xcrgu 

Ecogtqp"Gnnku-Htgy"*Wpkxgtukv{"qh"Tgcfkpi."Ecogtqp0gnnku-htgyBqwvnqqm0eqo+  

E-cigarettes and disposable vapes have be-

come increasingly popular in the last decade, 

and they have also been a topic of controversy 

due to their impact on health and the environ-

ment. This ECG Environmental Brief 

focuses on trends in their consump-

tion and on their environmental  im-

pacts. 
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What ctg" vjg" ockp" gpxktqpogpvcn" ko/
rcevu"qh"fkurqucdng"g-ekictgvvguA 

Vjg"ockp"uqwtegu"qh"rqnnwvcpvu"cpf"eqpvcok/
pcpvu"cuuqekcvgf"ykvj"fkurqucdng"g-ekictgvvgu"
ctg< 

¶ Nkvjkwo-kqp"dcvvgtkgu 

¶ Rncuvke"dqfkgu1ectvtkfigu"*oketqrncuvkeu+ 

¶ Pkeqvkpg"cpf"g-nkswkf 

 

Nkvjkwo-Kqp"Dcvvgtkgu"*NKDu+ 
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ykvj"NKDu"ctkug"htqo"vjg"ghhgevu"qh"nkvjkwo."c"
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Figure 2. Approximate Population of Vapers in the UK from 2012-2026.
2
 

Figure 1. Percentage increase of vaping disposables.1 
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Upcoming ECG Meetings 

#EnvChem2025 provides a forum for early 

career and established researchers working 

across environmental chemistry to share 

their latest research findings. 

 

Organised by the RSC Environmental Chem-

istry Group, the meeting will comprise 

presentations and posters on the following 

themes: 

¶ Environmental processes in soil, wa-

ter and air 

¶ Emerging contaminants and novel 

techniques 

¶ Atmospheric chemistry 

¶ Ecotoxicology 

 

Abstracts submission is now open 

Visit our eventôs page to download the ab-

stract template. Submit at 

rscecg@gmail.com before April 14
th
 2025. 

Registration will open closer to the time. 

Please look out for more details. 

Eventôs page: https://www.rsc.org/events/
detail/80727/envchem2025-chemistry-of-the-
whole-environment 

The Cutting Edge in the Analysis of 

Complex Environmental Matrices 

The highly successful #EnvChem series continues with #EnvChem2025, to be held at the 

University of Portsmouth June 12
th
 and 13

th
 2025. 

This popular online event will provide in-

sights from leading experts in the analysis of 

environmental matrices and their associated 

analytical techniques.  
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A webinar series: Monday February 3
rd
, Thursday February 20

th
, Monday March 3

rd
 and 

Thursday March 20
th
 2025, 12.30 - 2.00pm. 

 

A joint meeting organised by the Royal Society of Chemistryôs Environmental Chemistry Group, 

Separation  Science Group and Water Science Forum.  


