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Did you know?
If you are under 16 and have a burning question 
which relates to molecules you can submit it to 
the annual Molecular Frontiers Inquiry Prize, and 
you might win an iPod or laptop computer for 
your trouble. 

Run by the Molecular Frontiers Foundation, the 
competition aims to stimulate your natural 
curiosity and propensity to ask profound 
questions that may lead to new directions in 
scienti�c research and breakthrough 
technologies. On hand to help you �nd an answer 
to your question is a global network of scientists 

who will guide you to accurate online resources 
as well as help you understand the science. 

Each year in May a panel of leading scientists, 
including Nobel laureates, meet in Sweden to 
judge the entries received. The 20 girls and 20 
boys who ask the best questions will receive a 
medal, certi�cate and a mobile device.

To submit your questions visit Moleclues  
(www.moleclues.org) � an online community for 
under 18s interested in the molecular sciences. 
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Our streets are littered with black 
marks caused by people who 
irresponsibly dispose of their 
chewed gum. Clearing up this mess 
can cost local councils more than 
£90 000 per year. Now UK scientists 
have developed a chewing gum 
which is easily removed from 
pavements, and it tastes great too. 

Speaking at the recent BA Festival 
of Science, in York, Bristol chemist 
and chief scienti�c o�cer of 
Revolymer Professor Terence 
Cosgrove said that the gum�s low 
adhesion property is thanks to a 
special ingredient � a new type of 
polymer. The long-chain molecule 
comprises two di�erent types of 
monomer, one of which is 
hydrophobic (oil-loving) and the 
other hydrophilic (water-loving). 

Thanks to its a�nity for oil, the 
polymer mixes easily with the other 
ingredients needed to make 
chewing gum. In Revolymer�s Clean 

NoN�sTiCK ChEWiNG GUM 

Gum it makes up some 10 per cent of 
the mix, substituting for some of the 
stickier components used in regular 
gum. But it is the polymer�s water-
loving nature that gives the gum its 
non-stick property. When the gum is 
chewed, the hydrophilic parts of the 
polymer attract water in saliva, which 
forms a �lm around the gum. This 
�lm acts as a lubricant. �You always 
get a �lm of water around our gum 
and that is one of the reasons it is 
easy to remove and in some cases 
does not stick at all�, says Cosgrove. 

In tests carried out on the streets of 
Bristol and North Wales Revolymer�s 
Clean Gum disappeared within 24 
hours while other commercial gums 
remained stuck to paving slabs for at 
least eight days. Further studies 
showed that when left in rain water 
for several weeks the new gum 
breaks down into a �ne white 
powder while regular gum remains a 
lump of plastic. The gum is also easy 
to remove from table surfaces, some 
shoes and even hair, with washing.

Revolymer has developed mint 
and lemon �avoured versions of its 
Clean Gum, both of which have 
performed well in taste tests. 
Cosgrove and his colleagues expect 
to �nd out in December whether 
their polymer has passed EU health 
and safety tests and been accepted 
as a food additive. If it does, non-stick 
gum could be on sale in early 2008. 
But for now if you like gum: chew it, 
wrap it, and bin it. 
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Twenty-�ve per cent of the UK�s 
total electricity is used to 
power lighting and appliances 
in the home. If we do nothing 
this �gure is predicted to rise 

by 20 per cent by 2020 as the number of 
electrical products in our homes grows. This is 
unacceptable. The UK, along with the rest of 
Europe, is committed to tackling climate 
change by reducing CO2 emissions by 60 per 
cent by 2050 � 85 per cent of which is caused 

by burning fossil fuels for energy. And with 
gas and oil reserves dwindling, Europe is faced 
with the challenge of reducing any future 
dependence on imported fuels and being 
able to deliver secure, clean and a�ordable 
energy. Against this scenario the concept of 
the Smart Energy Home (SEH) was born.

A ������������� ������
In August 2006 SusChem announced that 
from 2009 at least four �Smart Energy Homes� 

would be built in major cities of Europe. 
(SusChem is a consortium of European 
chemical companies  coming together to 
collaborate with construction and 
biotechnology companies, as well as major 
European professional bodies such as the 
Royal Society of Chemistry and the German 
Chemical Society. The aim of such 
collaboration is to exploit chemistry and 
chemical engineering research and bring 
sustainable products onto the market. )

In Europe, homes and businesses use more energy than any other sector, including 
transport. Heating, lighting and power appliances � from computers and gaming 
consoles to white goods � are ine�cient to the extent that valuable energy is being 
wasted. What can we do to smarten up our homes?

Burning down the house�
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The Smart Energy Home initiative will bring 
together several technologies that together will 
eliminate the net use of energy in the home � 
any energy that is used in the house will be 
taken from something that gives energy. The 
major input from chemists will be in innovative 
materials for construction and insulation, 
lighting, windows, smart coatings and surfaces, 
and lower energy-consuming appliances. 

N��������
Novel insulating materials are being developed 
by BASF chemists and physicists. They are 
currently focusing on polymer foams with pore 
sizes in the nanometre range � nanofoams.

Heat transfer through porous materials 
occurs through convection, conduction and 
radiation. Over the past 50 years BASF 
research scientists, by understanding the 
mechanisms of heat �ow, have found that 
reducing the pore size of polymer foams to 
micrometres and incorporating certain 

S���� ������ �����

More recently, the BASF researchers have 
been investigating how they could reduce the 
thermal conductivity from these insulating 
foams even further. The answer came with the 
development of nanofoams � ie foams with 
pore diameters of up to several hundred 
nanometres. �This is approaching the mean 
free path of the molecules making up the air�, 
explains Kessenich � ‘ie the distance travelled 
before the molecule collides with another 
molecule. When the average pore size of a 
foam approaches the mean free path of the 
gas in the pores, there are essentially more 
gas�wall collisions than gas�gas collisions, 
and heat transfer by conduction through the 
pore is signi�cantly decreased�. Nanofoams, 
just a few centimetres thick, could achieve the 
same level of  insulation as a 50 cm-thick 
standard insulation foam. 

S���� ��������
Lighting is another area where there are huge 
savings to be made. Too many homes still use 
incandescent bulbs, which produce light by 
passing an electric current through a thin 
tungsten �lament. These bulbs are ine�cient 
� 95 per cent of the energy is lost as heat. 
Energy-saving �uorescent light bulbs, which 
contain mercury, are more e�cient by up to 
25 per cent and last longer. However, within 
the next few years we should see a revolution 
in the way we light up our homes. Look out for 
OLEDs � organic light-emitting diodes.

Already used in some displays, OLEDs 
comprise an �emissive layer� together with other 
conductive organic layers attached to a metal 
cathode (eg aluminium or calcium) on one side 
and a transparent anode (eg indium�tin oxide) 


additives eliminate heat loss through 
these materials by convection and 
radiation. Dr Elmar Kessenich, BASF 
chemist, told InfoChem, �the amount of 
radiation passing through an optically 
opaque medium, de�ned by the Beer�
Lambert Law, is inversely related to the 
number of scattering centres in the medium, 
the e�ectiveness of the scatter, and the 
thickness of the sample. Because increasing 
the density of the foam would also increase 
the heat transfer by conduction, the best 
option for reducing radiative heat transfer is 
by modifying the e�ectiveness of scattering in 
the foam by adding strongly scattering 
particles�. The addition of graphite to 
polystyrene foam, for example, led to the 
material Neopor. In comparison to a standard 
polystyrene foam of the same density, the 
thermal conductivity of Neopor is 25 per cent 
lower, which translates to a reduction in raw 
material usage of up to 50 per cent. 
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The Smart Energy Homes 
will demonstrate and test a 

variety of smart materials, 
new technologies and 
processes for the home.
Renewable and clean 
energy sources, sensors 
to manage energy usage, 
innovative design, waste 
management and 
recycling systems, green 
consumables and energy-
saving appliances will all 
feature in the houses.
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