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News of the Environmental Chemistry Group 
The Group’s activities in 2005 and 
2006 have been focused in three 
main areas: the ECG Bulletin, the 
Group’s web page and our 
Distinguished Guest Lecture.  In 
addition, we collaborated in the 
highly successful joint SCI and 
RSC meeting in March 2005 on 
Pharmaceuticals in the 
Environment. 

ECG Bulletin 

Rupert Purchase continues to edit the 
Bulletin and is assisted in gathering 
content by Ruben Sakrabani.  They 
have continued to produce an excellent 
product and would welcome 
suggestions from the members of the 
Group for topics and potential authors 
for future contributions.  Back copies of 
the bulletin are available at 
http://www.rsc.org/Membership/Netwo
rking/InterestGroups/Environmental/bu
lletin.asp. 

ECG Web page 

The ECG Web page has been 
reorganised and maintained by Chris 
Harrington. Again, we would welcome 
comments and suggestions about Web 
content related to the Group’s 
environmental chemistry remit from 
members. 

Distinguished Guest Lecture 

The 2005 and 2006 Distinguished 
Guest Lectures and accompanying 
symposia were coordinated by Mike 
Leggett and were both very well 
attended. The general title for the 2005 
DGL was Metals in the environment: 
estimation, health impacts and 
toxicology, and the title for this year’s 
meeting was The impact of climate 
change on air quality. At the 2006 
DGL, Professor Michael Pilling, 
University of Leeds, became the first 
recipient of the ECG Distinguished 
Guest Lecturer Medal. The background 
to this new award is described on p. 20 
of the January 2006 issue of the ECG 
Bulletin. 

ESEF 

The ECG continues to play an active 
role in the Environment, Sustainability 
and Energy Forum (ESEF). The ECG is 
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Global temperatures reach new high  
Last year, 2005, was the warmest for 
over 100 years, according to the 
American space agency NASA. The 
global climate has now warmed by 0.6 
degrees Celsius in the past three 
decades, it reported. 

The five warmest years in the last 
century have occurred in the past eight 
years: 2005, followed by 1998, then 
2002, 2003 and 2004. Warming is 
happening fastest in high latitudes of 
the northern hemisphere. This “rapid 
warming gives urgency to discussions 
about how to slow greenhouse gas 
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OH is difficult to measure for several 
reasons: it is present in low 
concentrations, has a short atmospheric 
lifetime, localised concentrations and 
reacts quickly with surfaces. Therefore 
any technique employed to measure 
OH must be very sensitive, highly 
selective, fast and in situ. The most 
commonly employed technique for 
measuring OH is a low pressure on-
resonance laser induced fluorescence 
(LIF) technique known as FAGE 
(Fluorescence Assay by Gas 
Expansion) [1-4]. The technique 
employs 308 nm radiation, produced 
using variety of laser technologies, to 
excite OH radicals, which fluoresce; 
this emission (at 308 nm) is detected 
and used to quantify OH. It is also 
possible to simultaneously detect HO2, 
by chemical conversion to OH through 
reaction with NO and subsequent 
detection by LIF. The FAGE technique 
is not absolute, requiring calibration 
using vacuum-ultraviolet (VUV) 
photolysis of H2O by a mercury lamp 
coupled with O3 actinometry.  

To date the University of Leeds FAGE 
instrument has been successfully 
deployed on eleven field campaigns at 
various locations across the globe. 
During these campaigns measurements 
are made of a range of atmospheric 

species and parameters, along with 
me
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Heterogeneous losses 
Other recent studies into model over-
prediction of HO2 [6, 9, 10] have 
illustrated that heterogeneous uptake of 
HO2 onto aerosols can significantly 
reduce modelled HO2. More accurate 
constraints of heterogeneous losses in 
models are now possible due to detailed 
field measurements of size-dependent 
chemical and physical properties of 
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uptake of HO2 radicals onto realistic 
aerosol surfaces, are required to further 
our understanding. 

Measurements of the total OH 
reactivity are key to assessing our 
understanding of OH source and sinks. 
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Greenhouse gas emissions from soil ecosystems 
Our soils are important sources 
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countries). Large pulses of nitrous 
oxide are released when frozen soils 
defrost or immediately after the first 
rains onto very dry soil. The 
mechanism is the same in both 
situations. Drying and freezing kill a 
large percentage of the microbial 
community releasing a readily available 
supply of nutrients for the surviving 
microbial population to utilise when 
conditions (temperature or water 
availability) improve. 

Atmospheric deposition of nitrogen 
species can provide a significant source 
of nitrogen to the soil environment, 
especially to soils that are not fertilised. 
In Europe nitrogen deposition rates 
range from < 2 kg N ha-1 y-1 in pristine 
environments to > 80 kg N ha-1 y-1 
immediately adjacent to large point 
sources of pollution, such as 
industrialised conurbations (NOx) or 
intensive livestock management 
(ammonia) (Fowler et al, 1999). Rates 
of nitrogen deposition are also elevated 
at high altitudes due to a higher 
incidence of hill cloud. This effect is 
exacerbated by the presence of forests, 
which are very efficient in capturing 
cloud water. For agricultural, nitrogen 
fertilised, soils the additional, usually 
much smaller, input of nitrogen by 
deposition is not an issue. However, for 
soils not receiving nitrogen fertilisers, 
such deposition rates can provide a 
significant source of mineral nitrogen 
and have been shown to enhance 
emissions of nitrous oxide. For 
example, in a spruce forest in Germany, 

where nitrogen deposition rates were 40 
kg N ha-1 y-1, mean monthly nitrous 
oxide emissions ranged from 4 to 16 µg 
N m-2 h-1, but in a comparable spruce 
forest in ‘cleaner’ Ireland with 
deposition rates < 10 kg N ha-1 y-1, 
nitrous oxide emissions only ranged 
from 0.5 µg (net uptake) to 2 µg (net 
emission) N m-2 h-1 (Butterbach-Bahl et 
al, 1998). 

Many experiments in the laboratory and 
field have shown a direct linear 
relationship between nitrogen additions 
and nitrous oxide emissions. This direct 
relationship has been adopted by the 
Intergovernmental Panel of Climate 
Change (IPCC) to provide a simple 
methodology for countries to calculate 
their annual nitrous oxide emissions. 
For example, it is assumed that 1.25% 

of the mineral nitrogen fertiliser applied 
to agricultural soils and 1% of the 
atmospheric nitrogen deposition is 
emitted as nitrous oxide (Houghton et 
al, 2001). This approach provides an 
excellent broad picture of the 
contribution of soils to the countries 
total emission rate. The uncertainties in 
this estimate, however, are very large, 
partly because other important 
environmental variables rainfall, 
temperature and land management are 
not taken into account.  

The importance of variables other than 
nitrogen in determining the magnitude 
of the emission is shown in Figure 2. 
Identical rates of nitrogen fertiliser 
additions to cut grassland in South East 
Scotland stimulated different nitrous 
oxide peaks in response to the six 
fertilisation events in 2002 and 2003. 



Environmental Chemistry Group Bulletin   July 2006 

10 

approach adopted by the IPCC. At 
CEH, we have developed a simple 
multi-linear regression model, which 
takes into account the three main 
variables, nitrogen input, rainfall and 
soil temperature. We have used this 
model to calculate nitrous oxide 
emissions from the different land uses 
in Great Britain (Sozanska et al, 2002). 

In the UK, grasslands are the largest 
soil source of nitrous oxide and 
together with manure from housed and 
grazed animals returned to grassland 
we have estimated annual emissions at 
74 kt nitrous oxide (>80% of total soil 
emissions). Per unit area grassland 
emissions are larger than from fertilised 
arable land, because a) grasslands 
receive larger rates of mineral fertiliser 
and manure, b) grasslands occur in high 
rainfall regions, c) grazed grasslands 
have compacted soils. Such conditions 
are all favourable for nitrous oxide 
production. The location of intensively 
managed grasslands is mainly in the 
western wetter part of Great Britain, for 
which we have estimated larger annual 
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agricultural land (Paustian et a,. 2000). 

Historically, conversion of semi-natural 
land to pasture and arable has been an 
important source of carbon dioxide in 
the UK.  However, in recent years, with 
changing trends in agriculture and 
forestry, land use change has provided 
a net sink for carbon dioxide, largely 
because of reduced demand for 
cropland and the expansion of the forest 
area.  Future trends in land use are hard 
to predict, but the UK is committed to 
submitting annual inventories of all 
greenhouse gas emissions and 
sequestration arising from land use 
change under the United Nations 
Framework Convention on Climate 
Change and the Kyoto Protocol. 

Summary 
In the UK, soils are a net emitter of 85 
kt N2O, 100 kt methane and are a sink 
for 1942 kt carbon dioxide. The three 
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Meeting report 

The 2006 Environmental 
Chemistry Group 
Distinguished Guest Lecture 
and Symposium 

The impact of climate change on 
air quality was the title for this 
year’s Environmental Chemistry 
Group Symposium, which 
incorporated the ECG’s 2006 
Distinguished Guest Lecture 
and was held at Burlington 
House on March 1st. 
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Air quality web sites 

Alex Ledbrooke from the Air 
Quality Unit, Cornwall College 
reviews the features and scope of 
some of the UK’s air quality web 
sites. 

Government-related sites 
Environment Agency  
Environmental facts and figures, which 
provide an overview of the state of the 
environment of England and Wales.  A 
labyrinthine site with various levels of 
information. 

http://www.environment-
agency.gov.uk/yourenv/eff/ 

Department for Environment Food 
and Rural Affairs (DEFRA) – A web 
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Meeting report 

Coastline Management 
On January 19th 2006, the 
CoastNET conference Participatory 
planning and working with natural 
processes at the coast was held at 
the National Institute for Marine 
and Coastal Management (RIKZ) in 
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The politics and practice of sustainable chemistry in the UK 
The first German conference on 
Nachhaltige Chemie (Sustainable 
Chemistry) was held at the 
Evangelische Academie in Tutzing 
on the 30th and 31st of January 2006. 
Delegates representing industry, 
academia, government, policy, 
education and NGOs attended this 
meeting, which was sponsored by 
BASF, the University of Freiburg 
and Umweltbundesamt (the Federal 
Environment Agency). Dr Jeff 
Hardy, Manager of the RSC’s 
Environment, Sustainable and 
Energy Forum (ESEF) gave the 
opening presentation and spoke 
about Green and sustainable 
chemistry in the UK: politics and 
practice. 

The Royal Society of 
Chemistry and the ‘green’ 
environment 
Three initiatives in recent years have 
strengthened the RSC’s involvement in 
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 Interaction between green chemical 
technology networks (such as 
between the GCN and the American 
green chemistry institute, GCI); 

 Organising and attending 
international conferences (the RSC 
sponsors the international green and 
sustainable chemistry conference – 
the next meeting is to be held in 
Delft in 2007); 

 Exchanging educational best 
practice and sharing green chemical 
technology teaching materials. 

European Technology 
Platform for Sustainable 
Chemistry (SusChem) 
SusChem seeks to boost chemistry and 
chemical engineering research, 
development and innovation in Europe 
[13].  SusChem’s objectives are to: 

 Maintain and strengthen the 
competitiveness of chemical 
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Cornwall College, the Environment, and Loe Pool 
Cornwall College often features in the 
pages of the ECG Bulletin, mainly as a 
result of the peripatetic efforts of its 
Research Director, Dr Leo Salter, and 
his colleagues. The participation of 
Cornwall College in the Coastline 
Management conference, mentioned 
elsewhere in this issue, is an excuse to 
reproduce another photograph of Loe 
Bar*, and is an opportunity to describe 
Cornwall College’s environmental 
activities in more detail.  

Cornwall College offers several 
Foundation Degrees with an 
environmental content and a BSc in 
Environmental Resource Management. 
Much of the project work associated 
with these courses is linked to the rural 
environment and often has a marine or 
aquatic theme.  These projects and the 
staff who supervise them benefit the 

local authorities and 
NGOs in Cornwall, for 
whom demands are 
always greater than 
resources. Hence the 
College plays an 
important role for the 
region and the local 
communities by 
providing facilities, 
manpower resources 
and a degree of 
specialist expertise. 

The College’s 
contribution on Loe 
Pool at the Coastline 
Management 
conference (whose 
proceedings are 
summarised in this issue of the ECG 
Bulletin) reflected the conference’s 

ambitions to describe 
local solutions and 
g
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Environmental Forensics: 
Chemical, Physical and Biological 
Methods 
University of Durham 
18th to 21st September 2006, 
http://www.rsc.org/EnvForen 

Environmental Sustainability 
Houldsworth Building, University of 
Leeds 
5th October 2006, 
http://www.eee.leeds.ac.uk 

International Conference on 
Pesticide Use in Developing 
Countries 
Arusha Intenational Conference Center, 
Arusha, Tanzania  
16th to 20th October 2006, 
http://www.ancap.org/ANCAP-
SETAC.html 

12th Symposium on Sample 
Handling for Environmental and 
Biological Analysis 
Zaragoza University, Zaragoza, Spain 
18th to 20th October, 
http://www.iaeac.ch 

The Energy Review: An Analysis 
for UK Industry  
Royal Society of Chemistry, London 
9th November 2006, 
http://www.rsc.org/EnergySector/ 

International Conference & 
Exhibition on Green Industry 
Gulf Hotel Bahrain 
(www.gulfhotelbahrain.com), Manama, 
Bahrain 
20th to 22nd November 2006, 
http://www.green-industry.org 

Coastal Futures Climate Change & 
the Marine Environment 
30th November 2006, 
www.coastms.co.uk 

World Wetlands Day Conference 
2007 
31st January to 1st February 2007, 
www.coastms.co.uk 

Greenhouse Gases: Mitigation and 
Utilization 
Queen’s University, Kingston, Canada 
8th July to 12th July 2007, 
http://www.chem.queensu.ca/greenhouse/ 

Resources at the RSC Library & Information Centre for the 
environmental scientist 

New books and 
monographs  
The following titles on environmental 
topics, toxicology, and health and 
safety were acquired by the Royal 
Society of Chemistry library, 
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Titles from the NetLibrary 
Collection 
Chemical Concepts in Pollutant 
Behavior (eBook)   

Tinsley, I. J., J. Wiley, Hoboken, N.J., 
2004 


