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The impacts and regulation of
pesticides and other chemicals
were the focus of a joint RSC
ECG fToxicology Group

and legislative attitudes to the

SUREOHP RI pZDVWHY LQ WKH 8.1V

current post-industrial revolution
landscape compared with its

meeting on 7KH /HJD F\Vic®tian past. The disposal of

5DFKHO &lield \hRdgtober
2012 to commemorate the 50th
anniversary of the publication of
6LOHQW. K8ddrtsQaf this
meeting may be found on pp 4-
9 of this issue. Elsewhere, Peter
Reed (pp 22-26) and Kris
Wadrop (pp 27-29) describe
aspects of waste disposal,
which reflect evolving societal

waste from the Leblanc alkali
industry in the 19" century
affected the health of local
populations and degraded the
landscape. By contrast, the
recycling of organic waste in the
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During 2012, the Environmental
Chemistry Group committee organised
a number of successful meetings across
a range of topics and formats
including some meetings in
collaboration with other interest groups
and organisations.

The first event of the year was our
flagshipDistinguished Guest Lecture

& Symposium 2012 which addressed
the topic of Energy, Waste &
Resources- three sides of the same
coin? Three presentations preceded the
DGL, which was delivered by
Professor Paul Williams (Leeds
SQLYHWLIN ~ ZWIK  WKH WiLIOH  3)XH0
&KHPLFDOV DQG ODIHULDOV IURP = DVIH”

In - X QtHe third Atmospheric and
Environmental Chemistry Forum for
PhD students and early career
researchers was held, this time at the
University of Leicester. The meeting
included poster and oral presentations
in an informal environment, followed
by a careers discussion with a small
panel covering academic, industry and
consultancy pathways. For abstracts
from this meeting, please see pp 3-



This joint meeting was organised by the RSC Toxicology
Group and the RSC Environmental Chemistry Group to-
gether with The Institution for Environmental Sciences, and
ZDV VXSSRUIHG EN\ IKH 56&1V (QYLURQPHQI 6XVIDLQDELILIN\ DQG
Energy Division.

The aim of the meeting was to present a number of perspec-
ILYHV RQ KRZ SDFKH0 &DUVRQTV ZRUN FRQIULEXIHG IR IKH OHJLV

lative, chemical and societal world we see today. Copies of
the presentations from the speakers are available from the
ECG websiteyww.rsc.org/ecg.

The meeting began witiProfessor Andy Smith (MRC,
/HLFHVIHU JLYLQJ D EULHI KLWIRU\ RI 5DFKH) &DUVRQIV ZRUN
Amongst other details, he highlighted the difficulties of be-
ing a female scientist at that time. Carson first published on
the environment in 1941 in her botkder the Sea-wind
recently republished by Penguin Classics, but it was not until
her 1951 book'he Sea Around Usvhich won many prizes,
and is also in print), that she attracted widespread public
attention. She then became increasingly concerned with the
effects of extensive pesticide use, culminating in the publica-
tion of Silent Spring



\HDW RI WR[LFRORJLFDO ULVN DWHVWPHQI" VHH SS -9 for Dr
SRGULFNVY DUILFOH EDVHG RQ KLV SUHVHQIDILRQ ~ SRGULFNV WIRRN

us from Paracelsus, who identified that dose differentiates a
poison from a non-poison, to Dr Alice Hamilton, who pio-
neered occupational epidemiology and industrial health in
the early 28 century, and the 1906 Pure Food and Drug Act,
which declared that food and drugs shall not contain adulter-
DQIV WKDIl 3PD\ FDXVH KDUP ~ 7KLV $FIl 0HG IR §KH XVH RI DQL

mal studies to characterise the effects of harm. Other pre-
Silent Springdrivers of chemicals regulation included the
recognition of occupational diseases (the American Confer-
ence of Industrial HygienistsACGIH, introduced exposure
limits in the 1940s), the increase in post-war chemical pro-
duction (leading to new safety requirements in the 1950s)
and the identification of air and water pollution as a public
health issue.

During the same period of time, cancers were also being
studied and linked to chemical causes. By the 1950s there






A century of extraordinary progress in the worlds of pure
and applied chemistry was, with the publication in 1962 of
5DFKH0 &DUVRQYV Silent Springsuddenly called into question.
Carson was by no means the first to raise alarms about the
new kind of environment chemists had been creating since
the introduction of structural theory in the late 1850s and the
new science of chemical synthesis that quickly followed. But
she was the first to do so in a way that resonated deeply with
the public, and that powerfully activated their political repre-
sentatives.

The decade of political activism following the publication of
Silent Springled, in the United States, to the enactment of
major laws giving au-

thority to newly estab-

lished regulatory agen-

cies to set legally en-

forceable limits on hu-

man exposures to

chemicals in the work-

place and contaminat-

ing the general environ-

ment’® These laws

added to a host of laws

that had been enacted in

the pre-Silent Spring

era, requiring similar controls on pesticides (the principle but
not the only subject of Carson's concerns), and regulation of
chemicals used in foods, drugs, and consumer pratiiitis
requirements set out in the new environmental and occupa-
tional health laws of the 1970s and 1980s, and increasing
public pressure on food, drug, consumer product, and pesti-
cide regulators, forced attention on a problem that public
health and regulatory officials had been struggling with since
passage of the first federal law mandating protection of peo-
ple from unsafe exposures to the products of the new chemi-
cal industry: the Pure Food and Drug Act of 1806

The problem of identifying safe levels of human exposure to
chemicals exhibiting toxicity (which virtually all chemicals






assessments should inform decision-making. Another study
by the National Research Council, issued in 2009 under the
title Science and Decisions: Advancing Risk Assessthent
has taken on these questions. The report is comprehensive
with respect to both the science and applications of risk as-
sessment and points the way to the future. It offers many
recommendations and a new framework for decisiaking

that, if implemented, would do much to increase the utility
of risk assessment.

The report also returns to the matter of safety assessments,
as they have been traditionally undertaken. The authors show
that a unified approach to risk assessment, based on a chemi-
FDOJV PRGH RI IR[LF RU FDUFLQRJHQLF DFILRQ FDQ EH DSSILHG
Quantifying risks for all toxicity endpoints is feasible, and, if
implemented, can improve decisions. Within the new deci-
sion framework, the magnitude of risk reduction achieved
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RSC Environmental Chemistry Group

2013 ECG Distinguished Guest Lecture & Symposium T Rare earths and
other scarce metals: Technologically vital but usually thrown away

20" March 2013, Royal Society of Chemistry, Burlington House, London



In 2012, the Environment, Sustainability and Energy Divi-
sion (ESED) has supported the work of its affiliated interest
groups, including the Environmental Chemistry Group. For
example, ESED sponsored the attendance of high profile
speakers at the ECG Distinguished Guest Lecture & Sympo-
sium in March 2012, and an international speaker at the joint
ECGtToxicology Group meeting, which was held in Sep-
tember to celebrate the B@nniversary of the publication of
5DFKH0 &DUVRQYV LQIOXHQILDO ERRN Silent Spring

7KH 56&1V ZRUN RQ VRODU IXHOV FRQILQXHG WR UHFHLYH VXSSRUN

from ESED throughout 2012. A discussion meeting to mark
the launch of an RSC report on Solar Fuels and Artificial
Photosynthesis was held at Burlington House in May. ESED
council member Professor James Durrant was one of around
70 participants who gathered to discuss important new solar
fuels research and celebrate recent progress by scientists



The meeting attracted around 50 delegates, who manageUREXFLQJ D QHZ SRIHQILDO 3XQLYHWDO™ FKHPLFDO LRQLVDILRQ
negotiate the tortuous location changes enforced by a majgent, lithium ions, produced from a heated filament,
power failure at the University on the dayhe only casualtywhich shows substantial promise for ambient and laboratory
ultimately being the tea and coffee. The meeting was maiplications.

vated by recent advances in applying soft or chemical ionisa-

tion techniques, to permit improved sensitivity, identificatiof Mark Blitz from the School of Chemistry at the Univer-
and quantification of samples in (invariably complex) envi-

ronmental matrices, and so offering substantial advantages

over traditional approaches such as electron impact. Four

invited speakers presented their work, including technical

and methodological detail, followed by discussion and ques-

tions from the audience.

A prototype Lithium lon source at the University of
Manchester. (Photo courtesy Carl Percival)

Professor Carl Percivalfrom the School of Earth & Atmos-
pheric Sciences at the University of Manchester discussed
Development of Soft lonisation Techniques for the Detection
of Atmospheric Gases and Aerasdlarl gave an overview

of his high-profile recent work using synchrotron radiation
from the Berkeley National Laboratory Advanced Light
Source as an ionisation tool to probe the reactions of Criegee
intermediatest formed from alkene ozonolysis with sul-
phur dioxide, which may enhance the production of sulphate
aerosol in the atmosphere (Watal, 2012). He then de-
scribed the application of chemical ionisation mass spec-
trometry (CIMS), using SF and F reagents, for the detec-
tion of organic acids in the atmosphere, and concluded by



reality behind the development (in collaboration with tlséng emissions from Mangoes during their ripening process
University of Leicester) of a recent sensitivity enhancemg@mith apparentlysignificant value for maximising the effi-

to Proton Transfer Mass Spectrometry (PTR-MS), the @&&hcy of supply lines) to forensic investigations and medical
lon Funnel. This device reduces the loss of ions within tisest the potentialfor exhaledbreathanalysesto provide
PTR reactor volume, prior to entering the mass selection-LQYDVLYH VFUHHQLQJ DQG RU GLDJQRVILF IIHVIV ~ 3DX0V SUHV
UHJILRQ  )UDVHUSV WDON GHVFULEHG IKH SURFHW IURP LQLILDO LGHD  entation concluded with a review of the new scientific inputs
IKURXJIK GHVLIQ  WHWILQJ LIHUDILRQV XQILO ILQDOON IKH 30LJIKII DI and evidencewhich techniquessuchas soft ionisationmass

IIKH HQG RI WKH IXQQH)" KLV ZRUGV ZDV UHDFKHG ZLUIK VHQWL. —spectrometryare making,and which then contributeto pol-
tivity increases of & 2 orders of magnitude (Barbet al, icy in bodies such as DEFRA.

2012).
Usersi Group: As an outcome of the meeting, it has been

VXJJIHVIHG KDl D QHZ 36RIIl ,RQLVDILRQ ODW 6SHFIURPHIU\
8VHWV *URXS™ EH LQIRUPDIO\ HVIDEOLVKHG IRU WKH H[FKDQJH
of experienceand bestpracticeon applicationsof PTR-MS
and SIFT techniquesn various researchareas. Dr Emily
Housefrom LancasterUniversity will coordinatethis, with
supportfrom the ECG & IOP Molecular Physics Groups,
and membersinterestedin receiving further information
should pass on their details to Emily at

WILLIAM BLOSS

References

The prototype RF lon Funnel developed by Kore.
(Photo courtesy Fraser Reich)

Finally, Professor Paul Monks from the Department of
Chemistry at the University of Leicester, who spoke on
CIRMS from Urban Air Quality to Poli¢yand gave a wide-
ranging overview of the demonstrated scope and future po-
tential for soft ionisation measurements, ranging from fin-
gerprinting the composition of urban air, through character-



Forthcoming Symposium

Recent Advances in the Analysis of Complex

Environmental Matrices

Environmental Chemistry Group and Separation Science Group, Analytical Division

Thursday, 28th February 2013, Science Suite, Royal Society of Chemistry, Burlington
House, Piccadilly, London

The meeting aims to cover the developments in analytical instrumentation that make it pos-
sible to simultaneously analyse numerous pollutants in complex environmental matrices
with minimal sample clean-up.

Programme

9.00 Registration and coffee
10.00 Professor Mark Viant (University of Birmingham, Birmingham, UK)

Probing the water flea's biochemistry *a truly complex but high-information-content
environmental sample

10.30 Professor Ally Lewis (University of York, York, UK)
Using comprehensive GC (GC x GC) in field devices for atmospheric chemistry
11.00 Coffee
11.30 Dr Barbara Kasprzyk-Hordern (University of Bath, Bath, UK)
Enantioselective analysis of chiral pharmacologically active compounds in urban water
12.00 Dr Panayot Petrov (LGC Limited, Teddington, UK)

GC-ICP-MS reference methodology to quantify polybrominated flame retardants in envi-
ronmental waters relevant to the European Water Frame Directive

12.30 Dr John Quick (Severn Trent Services, Coventry, UK)

Analysis of non-polar organic compounds in water by GC-MS/MS
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Turning science into policy

This article is based on an invited lecture given by Professor Paul Monks to the RSC ECG
Atmospheric and Environmental Chemistry Forum held in Leicester on 25" June 2012.

Science plays a crucial role in so-FDHG 2HYLGHEFEsed forms to the government principles of scientific advice.
policy-PDNLQJ”  7KH SRILF\-making processFigure 1) pro- These principles are centred on understanding the clear roles
vides a number of opportunities for scientific engagemeyifd responsibilities of such committees: independence,
from reviewing evidence to monitoring progress and ass@ggrsparency and openness. The applications of these princi-
ing risk and uncertainty. Air quality is one area where emfes are important in understanding the role of scientific
ronmental chemists are particularly active in informing th@vice in the complex areas of policy formulation and deliv-
evidence-based policy making arena. Air pollutiGiglre ery. Scientific advisors have to respect the democratic man-

1. Tha naliru.malina nracace . o _

| "7 TTTH g T ) ‘ ‘ I

fo

e intn (rreERes .

Figurel: 7KH SROLF\ PDNLQJ SURFHVV DQG RSSRUWXQLWLHV IRU VFLHQW|

2) is a significant problem for the UK, with annual healffate of the government to take decisions based on a wide
costs of roughly £15 billion. Poor air quality reduces the lfghge of factors and recognise that science is only part of the
expectancy of everyone in the UK, as well as causing sigifidence-base that government must consider in developing
cant damage to ecosystems and historical buildings.  policy. At the same time, government respects and values

) ) ] the academic freedom, professional status and expertise of
In the Forum lecture, | overviewed the Air Quality Expgit independent scientific advisors

Group (AQEG) as an example of a scientific body contribut-

ing to the above process. AQEG is an expert committe@ioexample of the sort of advice these expert committees
Defra (Department for Environment Food and Rural Affaigiye, in the case of the Air Quality Expert Group, was the
that provides independent scientific advice on air qualityré@ent report on road transport biofuels and their impact on
particular the air pollutants contained in the air quality sttgi€ air quality? Biofuels are superficially attractive as a
egy for England, Scotland, Wales and Northern Ireland, sitghns of offsetting greenhouse gas emissions through com-
those covered by the EU directives on ambient air quabiystible materials that derive their carbon content from con-
AQEG gives advice on levels, sources and characteristiag®porary atmospheric carbon dioxide, but biofuels present
air pollutants in the UK. It does not advise on health impagiger issues with respect to sustainability. The EU has a
or air quality standards that are within the remit Isibfuels directive that sets renewable targets for transport
COMEAP? As an integral part of its function, AQEG corand the share of biofuels by the end of 2020. AQEG were



asked to comment on what are the likely biofuels and the
combination of blends likely to be implemented. What is the
evidence that biofuels change vehicle exhaust emissions and
does this have an impact on air quality? How do exhaust
emissions vary with blend strength and source material?
What is the evidence from other countries for changes in
atmospheric composition as a result of biofuel usage? Fi-
nally, what is the likely impact on air quality in the UK of
the change in emissions as a result increased use of biofuels?
After looking at the available scientific evidence, synthesis-
ing and providing expert opinion that weighs the risks and
uncertainties of that evidence, AQEG concluded that the
consumption of biofuels as low strength blends of up to 15%
ZLIK 3jUDGLILRQDO” IRWVLO IXHOV KDG OLWOH HITHFW RQ DLU TXDOLIN

It did point out that there should be markers of biofuels us-
age, for example, acetaldehyde, that could be monitored as
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This in fact worked out very well. The young people tookdmQ\ RI IKH \RXQJ SHRSOH LQ IKH 3BIPRVSKHULF *URXS™ ZHUH

the science and had questions and their own explanad@igying chemistry and physics at school or just starting at
HYHQ ZKHQ ZH ZHUH QRIILQ 3VFLHQFH™ PRGH = HIRRN GDLON DL university, so it was important to connect these topics to
samples for analysis for GHevels and"*/CHj, back in labs daily life in the outdoors, even though these sciences, com-
in the UK and diligently carried out a corresponding daysred to geology and biology, are traditionally harder to
meteorological observation. We investigated pH, nitrédgplain visually in the environment. However, it was no
nitrite, phosphate, sulphate, ammonia in rain water, si@ifhrise that the Atmospheric Group usually achieved the
and ice and in lakes and streams and found levels to be gRa$-radio communication with base camp by using their
suringly low in this remote area. Ozone levels were alg@wledge of radiowaves to position the aerials in the best
measured to be under 40 ppbv, and particulate matter depRgitions. We also had the best handle on the weather and
tion on the glaciers was investigated by filtering the sn@¥ypending changes in wind direction and also kept a strict
During a 24 hour science period with the other four grouR$ on any potential contamination of the local environment

on the expedition, we studied the hydrology of the regigk to an understanding of the consequences of our activities
and the contribution of the glacial run off to the rivers. g the water courses.

A science report was written after the expedition and the
state of the environment compared to results from past litera-
ture. Also, air samples have been used to compare to air

Top-to-bottom: 7THVWLQJ VRLOV DQG ZDWHUV
GHVFHQGLQJ RIl WKH JODFLHU ZLWK SOHQW\ RI DLU VDPSOHYV



Details of the equipment purchased for Rockwell, D.M., Hansen, TSampling and analyzing air
remote field work pollution, J. Chen. Educ, 1994,71, 318-322.

1. Water quality testing kit: http://www.lamotte.com/
environmental_education_monitoring.html

UK contact:.www.sword-scientific.co
2. Ozone monitoring badgesttp://www.ecobadge.com
British Exploring

www.britishexploring.org (applications for leaders, trainee
leaders and young Explorers still open for summer 2013 and
beyond to Himalayas, Oman, Norway and Iceland)

Reference material for atmospheric chem-
istry experiments for demonstrations in
schools

Andino, J. M., Wallington, T.J., Hurley, M.D., Wayne, R.P.
A classroom demonstration of the formation of aerosols
from biogenic hydrocarbond, Chem. Educ2000,77, 1584
-1586






Figure 1: 6 XOIXU ZDVWH KHDSV LQ DW WKH 1HZWRQ
ZRUNV RI -DPHV OXVSUDWW DEDQGRQHG LQ 3KRWR



bleaching powder products became uneconomic, the Leblanc
industry survived through the sale of these metal products.

Attempts at treatment

Most Leblanc manufacturers were not trained chemists, and
they used the process as a simple recipe, following the dif-
ferent stages with the set quantities of raw materials and
appropriate operating conditions to produce soda and disre-
garding other products that were deemed waste. Even with
the important economic value of sulfur for sulfuric adids

very unlikely that any consideration was given to recycling
the sulfur fromgalligu. Developing suitable recycling proc-
esses was left to a few inventive geniuses.

In 1837 William Gossage, who had invented the acid tower
for condensing hydrogen chloride in 1836, patented a proc-
ess for treating sulfur waste after suffering the problems of
disposal and costs at his alkali works in Worcestershire.

*RWDJH{V DSSURDFK ZDV IR WUHDW IKH ZDWH ZLIK FDUERQLF DFLG

(an aqueous solution of carbon dioxide) to produce hydrogen
sulfide. This was then burnt to form sulfur dioxjdehich



Even though the principles of the process were straightfor-
ward, getting it to operate efficiently on a continuous basis
with the large quantities of alkali waste proved elusive.
&KDQFH FRQIHWHG WKDIi WIKRXJK IKH SUREOHP VHHPHG VLPSOH

on paper, four years of labour and the further expenditure of
several thousands of pounds were necessary before he was
able to make pure sulphur from alkali waste on a manufac-
IIXULQJ VFDOH DQG DI DQ HFRQRPLFDO FRVIf ** Claus registered
another four patents in perfecting the process. As Alexander
Chance described the overall operation

The process is performed by mixing sul-
furetted hydrogen witha UHJXODWHG TXDQWLW\
of air, and sending the mixture of sulfuret-
ted hydrogen and air through a layer of
anhydrous oxide of iron, which, by the heat
generated by the reaction itself is main-
tained at a dull red heat, the oxide of iron
itself undergoing no change. Free sulfur
being obtained in the fused or sublimed
form, according to the temperature of the
kiln and of the depositing chamber.*






Introduction

The legislative and fiscal dynamics of the waste manage-






d. Provides cost surety and control, allowing more
accurate forecasting and budgeting within local
authorities.

3. Creates a new higher value market and use for co-
mingled organic waste diverted from landfill.

4. Allows effective removal of the wet fraction from the
residual waste stream, leaving a dryer material and maxi-
mising net calorific value and materials recovery.

5. Removes the odour and health risks from bio-aerosols
associated with aerobic composting systems.

6. Adds value to the resource management system, giving
opportunity for economic regeneration and creation of
real long-term, productive manufacturing jobs.

7. Incorporates a sustainable water management system.

8. Deploys proven, open-ended technology, future-proofing
investment in waste management as technology devel-
ops.

Establishment of waste-themicals facility diverts
~150,000 tonnes/year of biomass from landfill, resulting in
~210,000 tonnes/year GQ greenhouse gas emission sav-
ings when combined with the petrochemicals removed from
the chemical supply chain.

%HFDXVH GROYHUITV SURFHW HDUJHIV D IHHGWIRFN WKDIl LV JHR






istry occurring in urban atmospheres is highly complex. This
project aims to improve the accuracy with which atmos-
pheric chemistry is parameterised within climate and air
quality models by making detailed field measurements of
atmospheric radicals (OH, HCand RQ) in the London
environment. Radicals initiate and propagate the oxidation
cycles that remove harmful trace gaseg(CO, benzene)
from the atmosphere.

/HHGV 8QLYHWLUINYV JURXQG-based FAGE instrument which

uses laser-induced fluorescence (LIF) spectroscopy, has been
deployed during the ClearfLo campaigns in London to quan-
tify ambient hydroxyl (OH) and hydroperoxy (HOradical
FRQFHQIUDILRQV  7KH LQVIUXPHQITV PHDVXUHPHQI FDSDELOLILHV

have also recently been extended to measure organic peroxy
radicals (RQ). Radical measurements from the ClearfLo
campaigns, such as those showifrigure 1, are now being
compared to calculations from a box model utilising the
detailedMaster ChemicaMechanism this mechanism cur-
rently contains around 15,000 reactions and over 5,000
chemical species. The level of agreement between field
measurements and models is an excellent test of how well
we understand the fast production and loss of radicals in the
atmosphere and their pivotal roles in the formation of secon-
dary pollutants such as ozone.

1. Whalley, L. K., Heard, D. E., et alAtmospheric Chemis-
try Physics11, 7223, 2011.
2. Whalley, L. K., Heard, D. E., et aAtmospheric Chemis-
try Physics 10, 1555, 2010.

Figure 1. %RWWRP WKUHH SDQHOV 7LPH VHULHV RI 52

+2 DQG 2+ UDGLFDO FRQFHQWUDWLRQV

FXOHV FP

LQ XQLWV RI

PROH



current understanding of the reactive nitrogen pool and its
impacts on the remote tropical troposphere is incomplete.

The characteristic O-N bond energies of each species allow
the sum of the reservoirs to be measwiedhermal decom-
position to yield NG, which is then detected by chemilumi-
nescence (TD-Chem). The purpose of this work is to cali-
brate, install and operate a two-channel TD-Chem unit at the
Cape Verde Atmospheric Observatory (CVAO) (16.848°N,
24.871°W) in the equatorial Atlantic Ocean, capable of sepa-
rately measuring NO, NOthe sum of all peroxyacyl ni-
trates, the sum of all alkyl nitrates, HYO



Figure 3: 7LPH VHULHV1RIDQG 1RRQFHQ

WUDWLRQV UHFRUGHG RQ D ZLQWHU IOLJKW RYHU WKH 1RUWK 6HD
VWDUWLQJ PLOQXWHV DIWHU VXQVHW +LJKOLJKWHG LQ UHG DUH

VHYHUDO WUDQVHFWVY DFURVV WKH VDPH SROOXWLRQ SOXPH
RULJLQDWLQJ IURP WKH /LYHUSRRO DQG ODQFKHVWHU XUEDQ
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(VOC+H)" product ions to exit the drift tube and enter the
mass spectrometer than would otherwise be the case (see
Figure 5). A large increase in the detection sensitivity for
volatile organic compounds of between one and two orders
of magnitude is delivered, and has been characterized against
dilution standards for a range of compounds. The improve-
ments in both sensitivity and limit of detection allow this
instrument to now detect a wider range of VOCs at a lower
concentration. The instrument is currently being applied to
quantify ambient VOC concentrations in order to help better

Figure 4 7LPH VHULHV RI JO\R[DO unﬁewgér\@agrg)gmpprdgégsgs
12 PHDVXUHG VLPXOWDQHRXVO\ E\ %%&($6 LQ D FKDP

EHU VWXG\ LOWR WKH SKRWR FKHPLFDO R[LGDWLRQ RI DFHW\
OHQH 7KH DGGLWLRQ RI QLWURXV DFLG +212 DFWV ERWK DV
D VRXUFH; R121PQG 1RQG DV WKH SKRWRO\WLF

VRXUFH RI 2+ UDGLFDOV ZKHQ WKH FKDPEHU URRI LV
RSHQHG DW LQ RUGHU WR H[SRVH WKH JDV PL[WXUH WR
OLJKW

1. Calvert, J. G., Atkinson, R., Becker, K. H., Kamens, R.

M., Seinfeld, J. H., Wallington, T. J., and Yarwood, The

Mechanisms of Atmospheric Oxidation of Aromatic Hydro-

carbons, Oxford Univ. Press, 2002.

2. Fu, T.-M., Jacob, D. J., Wittrock, F., Burrows, J. P.,

Vrekoussis, M., and Henze, D. Klpurnal of Geophysical

Research113 D15303, 2008

3. Ball. S. M., Langridge, J. M., and Jones, R.Chemical Figure 5: $ SKRWRJUDSK RIRYRHGBTIW WXEH

Physics Letters398 68, 2004 GRXEOLQJ DV DQ LRQ IXQQHO OHIW 3%HIRL
PDWLFV RI WKH LRQ IXQQHO ULJKW WKH V
GLRUHTXHQF\ HOHFWULF ILHOG LQVLGH WKI

8. Increased Sensitivity in Proton Transfer Reaction KRZ WKH 5) ILHOG JXLGHV LRQV WKURXJK Wt

Mass Spectrometry by Incorporation of a Radio PDVV VSHEWURPHWHU

Frequency lon Funnel
1. Barber S., Blake R. S., White I. R., Monks P. S., Reich F.,

Shane Barbey Robert S. Blake lain R. Whité, Paul S. mullock S., Ellis A. M., Analytical Chemistry 84, 5387,

Monks', Fraser Reich Steve Mullock and Andrew M. Ellis 2012.

!Department of Chemistry, University of Leicester

2Kore Technology Limited, Cambridgeshire Business P&kSensor Networks for Air Quality

Ely, Cambridgeshire.
V—B—Brightt, M. I. Mead, O. A. M. Popoolj R. P.
Barorf, J. R. Saffeﬁ G. B. Stewartand R. L. Jonés
Proton Transfer Reaction-Time of Flight-Mass Spectrométfyepartment of Chemistry, University of Cambridge
(PTR-ToF-MS) has proven itself a versatile technique capalphasense, Sensor Technology House, Great Notley
ble of measuring a wide range of trace volatile organic com-
pounds (VOCs) and oxygenated volatile organic compoumis ability of low-cost, portable devices that incorporate

(2VOCs). Its applications are varied, ranging from both §fectrochemical sensors to measure gases such as CO, NO
door and outdoor atmospheric chemistry to the medical ¢ NQ at ambient concentrations has been demonstrated
forensic sciencesin contrast to more conventional forms GHring deployments in urban areas including London, Valen-

mass spectrometry, PTROF-MS captures data from alfid, Kuala Lumpur and Lagos. The sensors additionally in-
mass channels within a potentially complex gas mixuf#de GPS (Global Positioning System) and GPRS (General

simultaneously and in real time. This allows VOCs to Backet Radio Service) for positioning and data transmission,

detectedn situ, whether the measurements are performed§aPectively. Laboratory tests carried out against gas stan-
the laboratory, hospital or in the field. dards at the parts-per-billion level have demonstrated the

high sensitivity and linear response of electrochemical sen-
A drift tube that doubles as an ion funnel is demonstratedars to their respective target gases. Moreover, when such
proton transfer reaction mass spectrometry for the first tismnsors are co-located with reference instruments in the
The ion funnel enables a much higher proportion figld, they have shown a high level of agreentent.



The degree of variability in pollutant levels, on both spafi@ilutants. In order to develop effective air quality policies
and temporal scales, has been highlighted in various mdBileeduce ambient £concentrations, it is important to un-
sensor campaigns. An example of mobile carbon monoggtand ozone production processes, and specifically the
measurements around central Cambridge is showigime chemical ozone production rate, in order that this may be
6. Such measurements also highlight the limitations ofefted to primary emissions. A direct ozone production rate
sparsely populated static urban network that would failP{PVXUHPHQI 3235 PHIKRG™ SURYLGHV D QHZ ZD\ IR PRQL
capture the highly variable concentration fields evident'Ghin situ chemical ozone formation, complementing tradi-
Figure 6. Thus the technology outlined here was been #&0al modelling approachesThe principle of the OPR
tended to establish a dense, urban network of autonomous,

static units capable of capturing data with high temporal

resolution over a period of several months. The results of

such deployments highlight the importance of meteorology,

traffic and street canyon characteristics in determining the

level of pollutants observed. In this presentation we show

initial observations of NO, N© CO, CQ, SQ, O;, volatile

organic compounds, size-speciated particulate matter and

meteorological variables obtained using a high-density net-

work of air quality sensors deployed in and around London

Heathrow airport.

Figure 6: 6HOHFWHG &2 PHDVXUHPHQWY IURP WZR VHQ

VRU QRGHV LQ SDUWV RI FHQWUDO &DPEULGJH VXSHUSRVHG RQ
D URDG PDS 'DWD IURP SHULRGV ZKHQ WKH YROXQWHHUV
FDUU\LQJ WKH VHQVRUV ZHUH ZDONLQJ WRJHWKHU DUH VKRZQ
LQ UHG DQG JUHHQ DQG WKRVH IURP ZKHQ WKH\ ZDONHG
DSDUW DUH VKRZQ LQ \HOORZ DQG EOXH
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ment 2012.

10. A New System for Measuring Ozone Production
Rates
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School of Geography, Earth and Environmental Science,
University of Birmingham

Ground level ozone is harmful to humans, vegetation and
the environment, and is considered one of the principal air



Figure 72 $ FRPSDULVRQ RI VL]H GLVWULEXWLRQV IRU SXUH
XQSURFHVVHG ROHLF DFLG DHURVRO SDUWLFOHV EOXH DQG
WKHLU HTXLYDOHQW DIWHU H[SRVXUH WR SSP RI R]RQH
UHG 'DVKHG OLQHV LQGLFDWH WKH PHDVXUHPHQW XQFHU
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ity (GDF). It is important to understand the redox behaviour
of uranium in order to evaluate its mobility in the GDF envi-
ronment and the consequent security of its disposal. The low
solubility of uranium at high pH makes conventional experi-
mental voltammetric techniques difficult to use. The main
aim of this work is therefore to investigate the chemical
effects (pH, addition of chelating agergs
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