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The Foundation for Analytical 

Science & Technology in Africa 

(FASTA) is a joint initiative by 

industrial and academic scientists 

to promote analytical chemistry in 

Africa by funding training and 

equipment for this continent. For 

example, improved analytical 

capability and expertise in Kenya 

will lead to an expansion of 

environmental monitoring 

programmes and an opportunity to 

protect the rich biodiversity of East 

Africa. Some of the participants of 

FASTA describe the work of this 

organisation on pp 3-8 of this issue.  

Declining populations of vultures, 

such as the Lappet-faced vulture 

(pictured, one of the most powerful 

and aggressive of African vultures) 

and  other scavenging species are 

a concern in Kenya. Accidental or 
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Introduction 

The Foundation for Analytical Science & Technology in 
Africa (FASTA) is a registered charity comprised of 
�L�Q�G�X�V�W�U�L�D�O�� �D�Q�G�� �D�F�D�G�H�P�L�F�� �V�F�L�H�Q�W�L�V�W�V�� �I�U�R�P�� �W�K�H�� �8�.�¶�V�� �D�Q�D�O�\�W�L�F�D�O��
sector.  It was founded by Steve Lancaster (Royal Society 
of Chemistry) and Barrie Nixon (Mass Spec UK) on 
September 20th, 2006 to support the development of 
promising scientists, analytical research and the preservation 
of the environment in Africa, via capacity-building and 
technology transfer. This was in response to a request for 
assistance from Professor Anthony Gachanja of Jomo 
Kenyatta University of Agriculture & Technology.  Having 
observed a lack of analytical equipment and 
instrumentation, he noted that this posed an impediment to 
scientific progress and research in Africa. Several 
organisations, including: Mass Spec UK, The British Mass 
Spectrometry Society, The Analytical Chemistry Trust 
Fund, The Royal Society of Chemistry, Pan Africa 
Chemistry Network (PACN), Pfizer, BP and Perkin-Elmer, 
amongst others, have been very supportive by providing 



In this regard, FASTA is collaborating with Professor 
Gachanja and continually widening the scope of the 
laboratory. Since its inception, FASTA has invested a 
significant proportion of its resources into JKUAT, with the 
view that working closely and concertedly with a small 
number of facilities will ensure their success and, ultimately, 
that of other partner facilities. Indeed, the goal is for 
JKUAT, under the guidance of Professor Gachanja and the 
directors of FASTA, to become a hub for analytical science 
in East Africa, through technical excellence and high-level 
analytical equipment which can be used for analysis and 
training throughout the region.1-3   

Two GC-MS instruments are currently being used for 
postgraduate research and analysis of environmental 
samples at JKUAT.  FASTA has also introduced thermal 
desorption equipment to be interfaced with one of the GC-
MS.  This will facilitate detailed atmospheric research and 
monitoring for a range of atmospheric pollutants.  Some of 
the ongoing projects are: assessment of adulteration of fuels 
in Kenya; evaluation of quality of pharmaceuticals in the 
Kenyan market; monitoring and degradation of pesticides 
and other organic pollutants in the environment; and 
analysis of VOCs (volatile organic compounds) in local 
river water, using GC-MS. Figure 1 shows a GC-MS 
chromatogram of river water extract and identification of 
two pesticides used in coffee farms, following sample 
preparation and preconcentration by solid phase extraction. 
Through this work, JKUAT is now recognised by the 
Kenyan government as a centre of excellence in 
environmental research and analytical chemistry, and is  
engaged in a number of important analyses, e.g. determining 
presence and level of methanol in illicit (and dangerous) 
alcoholic beverages to resolve legal disputes. The sample 
throughput of a range of sample types is being facilitated by 
the use of a high throughput sample condenser to enable the 
concentration of multiple samples after extraction with 

organic solvents. These include pesticide residue samples in 
vegetables and honey, natural products from plants and the 
proposed concentration of forensic samples from wildlife. 

FASTA and biodiversity conservation 

initiatives 

Addressing the current environmental contamination issues 
that threaten wildlife and ecosystems in Africa will 
necessitate bridging the theoretical gap that often exists 
between analysts and conservationists and encouraging 
these stakeholders to merge their expertise. To achieve this, 
FASTA and Ngaio Richards, a forensic ecologist and 
wildlife conservationist, are working w-21( )] TJ

ET
0 





several Kenya-based research and conservation bodies to 
seek seed funding to pay for start-up costs.  



environment. In October of this year, International Vulture 
Awareness Day celebrations will be held in Laikipia. Three 
hundred schoolchildren will be invited to perform dances, 
plays and songs about the importance of vultures.  There will 
also be an art competition and lectures on the importance of 
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River sediments and aquifers 

Sediments are laid down along the lower stretches of rivers 
as they slow their rate of flow, and in deltas where the rivers 
are stopped short by the sea, and so deposit their sediment 
load.  The sediments are often sandy or silty, and so are not 
just porous but also permeable. The water within the pores 
may be of a quality fit for domestic use, and be pumped out, 
or bailed out in a well, from the sediments that are therefore 
�W�H�U�P�H�G���D�Q���µ�D�T�X�L�I�H�U�¶�����$�T�X�L�I�H�U�V���O�D�L�G���G�R�Z�Q���E�\���U�L�Y�H�U�V���D�U�H���W�H�U�P�H�G��
�µ�D�O�O�X�Y�L�D�O�¶���� �R�U�� �µ�G�H�O�W�D�L�F�¶�� �L�I�� �W�K�H�\�� �K�D�S�S�H�Q�� �W�R�� �I�R�U�P�� �D�� �U�L�Y�H�U�� �G�H�O�W�D����
As deltas and river banks were amongst the first places on 
�(�D�U�W�K�� �W�R�� �E�H�� �F�R�O�R�Q�L�]�H�G���� �D�Q�G�� �K�R�V�W�� �P�D�Q�\�� �R�I�� �W�K�H�� �Z�R�U�O�G�¶�V�� �P�D�M�R�U��
cities, groundwater from alluvial aquifers worldwide 



one in ten of their deaths would be arsenic-related.  Now, in 
2010, the results have been published of an epidemiological 
study of  consumers in Araihazar, an As-polluted region of 
east-central Bangladesh.  The study, by staff of Chicago and 
Columbia Universities, has made the significant claim that, 
�L�Q�� �D�� �F�R�K�R�U�W�� �R�I�� �������������� �L�Q�G�L�Y�L�G�X�D�O�V�� �V�W�X�G�L�H�G�� �I�R�U�� ������ �\�H�D�U�V���� �³an 
estimated 21% of all deaths, and 24% of deaths associated 
with chronic disease, could be attributed to arsenic 
exposure (>10 ��g/L) in drinking water.�´�� �7�K�H�� �I�L�J�X�U�H�V�� �D�U�H��
�P�R�U�H�� �D�O�D�U�P�L�Q�J�� �H�Y�H�Q�� �W�K�D�Q�� �$�O�D�Q�� �6�P�L�W�K�¶�V�� �G�L�U�H�� �S�U�H�G�L�F�W�L�R�Q�� �I�R�U��
2010. 

Distribution of arsenic pollution. The mechanism of As 
pollution was revealed in 1998. But what controls the patchy 
distribution of As-pollution is less clear. That sea level has 
exerted an influence on both the vertical and lateral 
distribution of As pollution was shown by Peter 
Ravenscroft, and his team at Mott MacDonald International 
in Dhaka and the University of Dhaka (in DPHE 1999).  
They showed that the As pollution was confined to 
sediments laid down after a low-stand of sea level that 
occurred around 20,000 years ago. That was the most recent 
�R�I�� �P�D�Q�\�� �W�L�P�H�V�� �D�W�� �Z�K�L�F�K�� �W�K�H�� �Z�R�U�O�G�¶�V�� �L�F�H-caps reached a 
maximum extent, so the time is termed by geologists the 
Last Glacial Maximum (LGM



landscape, capped by the LGMP (Last Glacial Maximum 
Palaeosol), was buried by later (post LGM) sediments as 
sea level rose between 20 ka and 6 ka to near its present 
level.  The rise pushed the sea-shore landward, backed up 
the rivers, and made them deposit their sediment load so as 
to build the modern delta we call the Bengal Basin 
(Bangladesh and West Bengal).  The key postulate of the 



aquifer from downward migration of mobile pollutants, such 
as arsenic, nitrate, pesticides, NAPLs and DNAPLs, The 
LGMP diverts recharge to flow laterally to palaeo-channels, 
from where it flows downward and then laterally into the 
palaeo-interfluvial aquifers. The As in this recharging water 
is stripped from the groundwater by sorption onto the 
sedimentary iron oxide in brown sands (Figure 3). The 
palaeo-interfluves thus act as giant, in situ, As-removal 
filters. The impermeable LGMP, and the sorptive capacity 
for As of the brown palaeo-interfluvial aquifers, together 
provide a dual protective barrier against As-pollution. The 
retardation factor applicable to the lateral migration of As 
into the palaeo-interfluvial aquifers has been estimated to be 
between 10 and 300 �± a large range in need of refinement.  
But given these extremes, the As-free palaeo-interfluve 
mapped by LAG is, over all by its peripheral margin, safe 
from the threat of As pollution for decades to hundreds of 
years (Figure 3).   
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Figure 3: 





Stripping analysis is an electro-analytical technique and 
makes use of a two-�V�W�H�S�� �D�S�S�U�R�D�F�K���� �F�R�Q�V�L�V�W�L�Q�J�� �R�I�� �D�� �³�S�U�H-
�F�R�Q�F�H�Q�W�U�D�W�L�R�Q�´�� �V�W�H�S�� �R�I�� �W�K�H�� �D�Q�D�O�\�W�H�� �R�Q�� �W�K�H�� �V�X�U�I�D�F�H�� �R�I�� �D��
working electrode. This is followed by the detection step 
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(pictured) in the Atlantic and on 

island sites (e.g. at the Cape Verde 

Atmospheric Observatory). 

Current work carried out primarily 

through the ‗Atlantic Meridional 



fertiliser use has doubled since 

1998 and ammonia emissions from 

urea are significant.  This is being 

tackled by using urease inhibitors 

(e.g. Agrotain).  Under normal 

conditions 24% of urea N is 

released to the atmosphere as NH3, 

which reduces to 7% when a urease 

inhibitor is present. 

However, it is livestock manures 

that are the main cause of 

controllable nitrogen pollution and 

part of the solution is to manage 

manures to increase nutrient use 

efficiency (cattle housing and slurry 

storage are sources of NH3 and 

land spreading is a source of 

ammonia and nitrate).  The nitrogen 

in livestock manures is present in 

two forms: readily available nitrogen 

(rapid uptake) and organic nitrogen 

(slow (months/years) uptake).  

Nitrogen losses occur through two 

main pathways: rapid ammonia 

volatilisation and nitrate leaching. 

The Manure Nutrient Evaluation 

Routine (MANNER-NPK) is a 

decision support system designed 

to minimise NH3 losses to air.  

Different techniques for spreading 

manure make a huge difference to 

ammonia losses, for instance, slurry 

band spreading/shallow injection 

equipment minimise ammonia 

losses and odour nuisance, improve 

manure and user efficiency, and 

reduce environmental damage, but 

at a high capital equipment cost. 

Nitrate leaching losses following 



marine water, and an impact on 

global warming and ozone 

concentrations.  One nitrogen atom 

can contribute to each of these 

environmental changes in sequence 

– the ―Nitrogen Cascade‖. 

The overall goal is to optimise 

nitrogen‘s benefits and minimise the 

problems and to tackle this man 

needs to control fossil fuel 

consumption, increase nitrogen 

uptake efficiencies in crops and 

animals, manage manure (fertiliser 

uptake, feed retention) and improve 

sewage treatment.  This could give 

a 25% decrease in Nr release to 

environment.  In order to do this the 

public has to be engaged with the 

issues because human actions 

control Nr introduction into the 

environment. 

N-Print (http://n-print.org/) is a tool 

to estimate Nr loss to the 

environment due to food, energy 

and materials and it asks about food 

consumption, resource use, food 

production to calculate use as a per 

capita nitrogen footprint; it builds on 

the concept of the carbon footprint; 

and hence has at least some pre-
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VENUE: The Royal Society of Chemistry, Chemistry Centre, Burlington House, Piccadilly, London 

DATE: Wednesday 26th October 2011 

Programme 

The impact of man on his environment is a major concern for this part of the 21st century. Who were the people 
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The following books on 

environmental topics and 

toxicology have been 

acquired by the Royal 

Society of Chemistry 

library, Burlington House, 

during the period July 2010 

to June 2011.  

Energy Crops  

N. G. Halford, Royal Society of 

Chemistry, Cambridge, 2011, Shelf 

Mark: 662:628.5   

Environmental Cardiology: 

Pollution and Heart Disease  

A. Bhatnagar, Royal Society of 

Chemistry, Cambridge, 2011, Shelf 

Mark: 628.52:616 

Micro-facts: The Working 

Companion for Food 

Microbiologists  

P. Wareing, Royal Society of 

Chemistry, Cambridge, 2010, Shelf 

Mark: 579 

Website: RSC eBook  

Silver in Healthcare: Its 

Antimicrobial Efficacy and Safety 

in Use  

A. B. G. Lansdown, Royal Society 

of Chemistry, Cambridge, 2010, 

Shelf Mark: 615.9 

Website: RSC eBook  

 

 

A new online facility now allows 

RSC members to search the library 

catalog()-6t2ciety 


