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Carole James Visits the BIG Little Science Centre 
On Saturday November 13, the BIG Little Science Centre enjoyed a friendly visit with Carole James, MLA  
and Leader, BC New Democrat Official Opposition. Ms. James, who served with the Greater Victoria 
School Board from 1990 to 2001, was genuinely interested in the Centre, and plans to visit again on a school 
day when there is a class visiting the Centre. With Carole James in the photograph are: Adele Stapleton, 
President of the BIG Little Science Centre Society, and Gord Stewart, Executive Director of the Centre. 
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The BIG Little Science Centre is open to the public at these times: 
Thursday 3:00 PM to 5:00 PM   Friday 3:00 PM to 5:00 PM   Saturday 10:00 AM to 4:00 PM 

 
On Saturdays, there is a special show/activity at 1:30 PM.   

  
CLOSED SUNDAYS and HOLIDAYS 

 
Phone: 250 554 2572   E-mail Gord@blscs.org  or  Susan@blscs.org 

Admission       Adults: $5.00       Children 6 to 16: $2.00       Under 6: Free      Family: $10.00 
Annual Membership: $35.00

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 

 
 

This Newsletter is a publication of  
BIG Little Science Centre Society 

Box 882 Station Main 
Kamloops BC V2C 5M8 

Location 
Bert Edwards Science and 

Technology School 
711 Windsor Avenue,  

Kamloops, BC V2B 2B7 
Executive Director 

Gord Stewart 
Phone (250) 554 2572 

or (250) 554 BLSC 
E-Mail: gord@blscs.org 

Assistant Operator 
Susan Hammond 

Phone (250) 554 2572 
or (250) 554 BLSC

E-Mail: susan@blscs.org 
Website 

http://blscs.org 
Newsletter Editor 

Dr. Gordon R. Gore 
#404F - 3255 Overlander Drive 

Kamloops BC 
Canada V2B 0A5 

Phone: (250) 579 5722 
E-mail: grgore@telus.net 

Approximately 74,000 visitors have 
enjoyed visits to the  

BIG Little Science Centre! 

This Newsletter is received by more than 800 readers. 
Back issues of BIGScience can be viewed at 

http://www.blscs.org/ClassMembers/Newsletters/ 
 

Thank You! 

 

TELUS�  recently provided a very generous 
grant of $2500 to help support the Robotics 
Program at the BIG Little Science Centre. The 
Robotics Club meets after school on Fridays. 
 

 
 

Thanks for a donation of $500 provided by the 
Kamloops Paddlewheelers Lions Club, to the 
BIG Little Science Centre. 
 

Parkcrest Elementary School P.A.C. recently 
made a generous donation to the BIG Little 
Science Centre. We sincerely appreciate your 
support!   
 
 
Dufferin Elementary School made a generous 
donation to the BIG Little Science Centre 
following a visit by June Routledge’s Grade 6/7 
class. 
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Our New Board of Directors 
 

At the Annual General Meeting on November 17, 2010, the following members 
were elected to the Board of Directors of the BIG Little Science Centre Society. 

 
President 

 
Dr. Dave McKinnon 

 
Secretary and Past President 

 
Adele Stapleton 

 
Treasurer 

 
Heather Hatch 

 
Directors 

 
Domenic Comita 

 
Elyse De Belser* 

 
Annette Glover 

 
Dr. Jim Hebden 

 
Kathy Manongdo* 

 
Scott Redgrove 

 
Lenard Segnitz* 

 
Andrew Watson 

 
Eric Wiebe 

 
Directors will select a new vice president later. 

 
Thank you everyone who attended the Annual General Meeting, especially those who have volunteered their 

time and expertise as directors of the BIG Little Science Centre Society. 
 

*New members of the Board. 
 

Next Directors’ Meeting 

January 19 2011 
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Graphene 
Jim Hebden, Ph.D.

 

Carbon is a substance that was very familiar to prehistoric humans. Everyone has seen the most common forms of carbon 
— charcoal and soot — which leave a black smudge on fingers when touched. Another common form of carbon is 
graphite and a less common form is diamond. (See “Diamond: Extreme Carbon”, BIGScience #100, August 2009.)  
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 In 2004, Andre Geim and Konstantin Novoselov, who were Russian scientists working at the University of 
Manchester in England, finally succeeded in producing graphene using a very ‘low tech’ method: they stuck a piece of 
Scotch tape to the surface of a graphite crystal and pulled off a single layer of graphene. In honour of their 
groundbreaking research that followed this initial creation of a single graphene molecule, Geim and Novoselov were 
awarded the 2010 Nobel Prize in Physics. Interestingly, graphene was once regarded as one of the most expensive known 
substances to produce, but recent advances enable it to be made and sold by the tonne.  
 

 That was the complete list of possible forms that carbon was known to 
take until 1985, when researchers prepared an entirely new form of carbon that 
looked like a soccer ball. This compound, buckminsterfullerene (or ‘buckyball’), 
consists of 60 carbon atoms arranged as shown in Figure 1. The name 
buckminsterfullerene was chosen in honour of Richard Buckminster Fuller, the 
inventor of the geodesic dome. This discovery resulted in the 1996 Nobel Prize in 
Chemistry. Great discoveries sometimes turn out to be “right under our noses”: As 
soon as buckyballs were first synthesized, other researchers found that common 
soot was a rich source of naturally-occurring buckyballs — nobody had seen it 
there because nobody was looking for it — and recently buckyballs have been 
detected in interstellar clouds 6500 light years away. Within a very few years, 
other fullerenes (the general name for molecules made only of carbon and 
existing as balls and tubes) were discovered, having different numbers of carbon 
atoms, such as 70, 72, 76, 84 and 100. Then, a new form of fullerene was 
produced, the buckytube, which looks like a long pipe made of rolled-up chicken 
wire. (Chicken wire is wire fencing resembling Figure 2.) 
 

 Science works so well because it combines “What if?” with “Let’s try 
that!” In other words, science combines theories and theoretical ideas with 
experiments that try to see if what a theory says might happen actually does 
happen. This is very true with the fullerenes. The possible existence of the C60 
buckyball was suggested in 1965 and again in 1970 but the evidence for such a 
structure seemed inconclusive. It was not until 20 years later that the ‘theoretical’ 
existence of buckyballs became an experimental fact.  
 

 A similar mixing of theory and experiment lies behind the most recent 
Nobel Prize in Physics. In 1924, graphite’s molecular structure was discovered 
using X ray crystallography and was found to look like Figure 3. (See also, “The 
Science and Technology of Lead Pencils and Erasers”, BIGScience #137, July 
2009, for a diagram of the way the layers in graphite stack one on top of another.) 
The atoms in Figure 3 actually go on almost endlessly. As you can see, the
structure of one layer of graphite (in Figure 3) DOES resemble the structure of 
chicken wire shown in Figure 2. In 1962, a researcher suggested that the 
individual, single layers of graphite could exist in isolation and coined the term 
graphene for such a molecule. If you look closely at Figure 3, you will see that 
each carbon atom is surrounded by two single bonds (dashes) and one double 
bond (double dash). Carbon compounds that contain double bonds have a name 
ending in ene as a signal to indicate the presence of such double bonds. Hence, the 
researcher simply added ene to the ‘graph’ in the word ‘graphite’.  
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 So … what is the big deal about fullerenes (buckyballs and buckytubes) and graphene?  In a sense, that is like 
asking, “Of what use is a baby?” The full potential of these carbon compounds is only starting to become evident, but here 
are a few things that are getting researchers excited: 
 

Buckyballs and other ball-shaped carbon molecules are more or less chemically unreactive on their own. However: 
• One interesting hypothesis is that buckyballs falling to Earth from space may have provided a platform on which 

ribonucleic acid (RNA)* was first formed, leading to the eventual production of life;  
• At high temperatures and pressures, some fullerenes will collapse to form a type of diamond that is not only very 

hard but also has some very special properties;  
• It has been found that some atoms or atom clusters can be trapped inside fullerenes and thereby lead to very strong 

and ductile (easily stretched) types of steel, and to superconducting compounds;  
• In addition, researchers are investigating the effects of binding antibiotics and some anti-cancer drugs to buckyballs 

to attack drug-resistant bacteria and cancer cells. 
 

Buckytubes are known to have very high strength, excellent electrical and heat conductivity, stretch out for a great 
distance before breaking, and are almost completely chemically unreactive.  

• They are being investigated for use in waterproof and tear-proof clothing, artificial muscles, high strength concrete, 
stronger and lighter sports equipment, and stronger bridge supports.  

• They have been proposed as a vital component in paper batteries, and as the main component of immensely long 
cables that could be used to create a space elevator that would connect a place on the Earth’s equator to a space 
station high above the Earth’s surface.  

• Some buckytubes are actually made up of several tubes, each fitting inside one another. Such tubes create almost 
frictionless bearings and have been used to create the world’s smallest rotating motor.  

• Buckytubes have recently been formed into ‘buckypaper’, a thin sheet composed of buckytubes, which is being 
studied for many reasons, one of which is a potential use in armour for military vehicles and bulletproof vests. 
Buckypaper is ten times lighter than paper while also being 500 times stronger than steel when several sheets are 
stacked together. At the same time, because it is made from buckytubes, buckypaper is an excellent conductor of 
heat and electricity, so that it is being considered for use in fire protection, better computer and TV screens, 
production of ‘stealth’ aircraft, and improved electrical motors, light bulbs and magnets. 

 

Graphene has not been studied as thoroughly as buckyballs and buckytubes, because it has only recently been discovered 
and produced in large amounts, but it has been shown that graphene has some very unusual physical and electrical 
properties because it is essentially a two-dimensional substance — a sheet of graphene 75 cm x 75 cm is only about  
0.000 000 07 mm thick – and is one of the strongest substances known, having a breaking strength hundreds of times 
larger than that of steel. Its properties are still being discovered and measured, but so far, graphene investigations involve: 

• Use in quantum computers, which would make the fastest computers of today seem impossibly slow; 
•  Use as a super-sensitive detector of gas molecules – most detectors require many millions or billions of molecules 

to be present before they can be detected, whereas graphene can detect the presence of a simple gas molecule. It 
also has possible uses in medicine as detectors of bacteria, drugs and important biological molecules.  

•  Use as transistors in high-speed electrical circuits;  
•  Creation of inexpensive and highly efficient solar cells; 
•  Antibacterial properties – because it is an effective bactericide, it may be usable in antibacterial food packaging and 

in antibacterial surfaces in hospitals; 
•  Use in high speed and inexpensive DNA identification and sequencing. 

 

 As you can see from all the above, carbon is much more that black soot or charcoal. It is probably accurate to say 
that there are more scientists investigating carbon and its many compounds than any of the other of the 111 (or so) known 
chemical elements. Although carbon was probably the first element known to humans, it is anything but uninteresting and 
unsurprising. 
 

* See Kip Anastasiou’s article, Sidney Altman in this issue. 
For further information, see the following Internet sources: 

http://en.wikipedia.org/wiki/Fullerene 
http://en.wikipedia.org/wiki/Buckypaper 

http://en.wikipedia.org/wiki/Carbon_nanotube 
http://en.wikipedia.org/wiki/Graphene 
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More Photos from the Dry Ice and Liquid Nitrogen Show 
Jim Hebden and Keith Chambers      Open House 2010 

 

                  
 
 

                       
 
 

                     
 
 

                                        

1. An ‘old favourite’ 
demonstration: 
Keith Chambers 
dips a long-stem 
flower into liquid 
nitrogen (-1960C).  
When the flower is 
removed from the 
cold liquid, it 
shatters into pieces!  

2. A softball-sized 
hollow rubber ball is 
immersed in liquid 
nitrogen. It can then be 
thrown at a wall, and it 
will shatter on impact. 

3. A small amount of liquid nitrogen in a plastic wine 
glass filled with warm water produces an impressive 
fog. 
 
4. Moisten the top surface of a wooden block. 
Place a beaker containing liquid nitrogen on top of 
the wet side of the block. Within a few seconds, the 
beaker will freeze to the block!
 

5. Some dry ice placed in a cup 
of coffee makes an impressive-
looking serving! 
 
6, 7. A long, thin balloon can be 
shrunk by inserting it in liquid 
nitrogen for a minute or so. 

 
8. Jim dipped a 
soda cracker into 
liquid nitrogen, 
shook off excess 
liquid nitrogen, 
and then chewed
the cracker.  

9. A copper pipe was 
inserted into a 
Dewar flask of 
liquid nitrogen. The 
relatively ‘hot’ 
copper causes liquid 
nitrogen to boil, and 
the gas formed 
forces liquid above it 
to go up the tube and 
out.
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11. Fill some interesting flasks with water to which 
Universal indicator has been added. Drop in some  
solid carbon dioxide (dry ice) and watch what happens! 
 

   
 

   
 
There was more to the liquid nitrogen and dry ice show than we can represent in the space available in this 
newsletter. However, these photos give you an idea of what went on at Open House. Thanks to Dr. Jim 
Hebden and Keith Chambers for all their effort in preparing the demonstrations.  
 
And …both these gentlemen thought they were retired from teaching! 
 

Gordon Gore Photos 

12. Use solder to make two springs 
with hooks on each end. Dip one 
‘spring’ in liquid nitrogen, leaving
the other at room temperature. 
 
Add a 500 g mass or two to the 
bottom end of each ‘spring’.  
 
Work quickly! 

13. Partly fill a metal 
measuring cup with 
liquid nitrogen. The 
metal surface is so 
cold, oxygen from 
the air condenses on 
the outside. Bring a 
glowing splint near 
the outside surface. 
The splint will 
ignite!

 

14. An aluminium ‘rocket’ is projected upward 
by an induced magnetic field caused by a high 
but very brief current in a coil with an iron core. 
If the aluminium is first cooled in liquid nitrogen, 
the ‘rocket’ will go much higher! 
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Sidney Altman  (1939 –    ) 
Demonstrated that RNA can have both Enzymatic and Template Roles, making RNA a 

possible precursor to the Origin of Life, for which he won the Nobel Prize in Chemistry. 
 

Kip Anastasiou, Ph.D. 

 
Sidney Altman was born in Montreal in an upwardly mobile family. They began in poverty with his mother in a textile 
mill and his father working in a grocery store. They believed in hard work and constant striving toward a comfortable life. 
By the time Sidney completed high school they had become well enough off to support his studies in physics at the 
Massachusetts Institute of Technology, where he received his Bachelor of Science in 1960.  
 
 A course in Molecular Biology in his last year started him thinking about this new and exciting field of study. 
After a year spinning his wheels as a physics graduate student at Columbia University, he headed to a summer program in 
biophysics in Colorado. That pretty well did it, and he completed a PhD in the new field in 1967. Highly stimulated, he 
accepted four years of post doctorates in various universities pursuing detailed studies on RNA. He discovered and 
purified a previously unknown precursor to transfer RNA. Sidney Altman was a natural in the field of biochemistry and 
was soon appointed assistant professor at Yale University in New Haven, Connecticut, where he still works now that he is 
71. 
 
 Up to this point in time, researchers conceived that DNA and RNA were concerned only with providing a 
template (or instructions) for making the substances needed for life, and the proteins, following those instructions (the 
template), to catalyze the construction of the molecules needed for life, including DNA and/or RNA. That was the mantra. 
However, the question was, “How did life ever begin if you needed both the nucleic acids and proteins to start life way 
back at the beginning of time?” Which came first, nucleic acids (DNA and/or RNA) or proteins? It’s the old chicken and 
egg question. 
 
 Now that question may not bother you or me, but it did bother many scientists concerned with the origins of life. 
Sidney Altman began to study the role of RNA in the formation of proteins even while he was still at the University of 
Colorado. His work focused on the enzyme complex, RNAase-protein. The ‘ase’ here means the whole complex together 
is an enzyme capable of tacking, for example, amino acids together to make a new protein molecule, the RNA part 
providing the pattern to be followed. He tried to separate the RNA from the protein and then see if it was still capable of 
stitching amino acids together in the sequence dictated by the template it carried. Remarkably, he separated it and found 
that RNA alone did stitch amino acids together, though more slowly than when it was connected with the protein. He 
proved that one kind of molecule, RNA, could both carry the code and make a substance according to that code! 
Scientists concerned with the origins of life and the Nobel Committee in Stockholm, Sweden, were mightily impressed. 
The Nobel Committee awarded him the Nobel Prize in Chemistry in 1989. He shared it with an American who 
independently, using a different organism, demonstrated the same fact: RNA could on its own, carry a code and cause the 
manufacture of a protein according to that code. 
 
 RNA may very well have facilitated the beginning of life in the primordial soup.  Remarkable! And, apparently, 
very worthy of reward! 
 
 Sidney Altman, carrying both Canadian and American citizenship, is still the Sterling Professor of Chemistry. All 
his life he says he has followed his parent’s example of hard work resulting in small but steady improvements. That is 
how almost all chemical advancements are made. 
 
 Along with his devotion to Chemistry, he has served as department head and Dean of Yale College before 
returning to his first love, the lab bench. 

  

Sources: Internet only: Anwers.com, Horizon Symposia, MadSci Network, Nobel Science. Org, The Brain Top to Bottom, Wikipedia, 
Yale University. 
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IRISH MOSS AND CARRAGEENAN 
David McKinnon  Ph.D. 

 
Did you know you that seaweed is probably part of your diet? This is because many commercial foodstuffs 
contain seaweed extracts called carrageenans, commonly used as thickening or gelling agents. These are found 
in chocolate drinks, ketchup, commercial meat products such as sausage and processed meats, and in toothpaste 
and ice cream. These would stop melting ice cream from dripping off the cone.  They are also used as beer 
clarifiers and even in shoe polish. 
  
 The carrageenans are obtained from marine algae called Irish moss. By the name you’d probably think it 
should be green, but in fact the colour of Irish moss, or Chondrus crispa, to give it its scientific name, can range 
from greenish yellow to dark purple, although a reddish colour is the most common. This species is native to 
most of the North Atlantic shores.  In the Maritime Provinces, Chondrus grows on rocks, and it can be harvested 
with rakes. Canada exports thousands of tonnes of the product annually so it is a useful supplementary income. 
 
 In fact, carrageenans can be isolated from quite a number of species of red marine algae, not just 
Chondrus, and the actual type of carrageenan produced by the plant also depends on the particular part of the 
life cycle of the algae. To isolate the carrageenan the seaweed is sorted, washed and then extracted with alkali. 
The gum is then isolated by evaporation or by alcohol precipitation.  
 
 Carrageenans are polysaccharides. That is, they are made up of a large number of monosaccharide* 
units joined. The basic unit in this case is a sugar called galactose, which incidentally is one half of the lactose 
molecule found in milk. However, in the carrageenans, some of the free hydroxy groups in the galactose units 
are present  instead  as  sulfate groups  (i.e.,  some -OH  groups are changed  to - OSO3H groups) and,   as these  
-OSO3H groups are acidic, they are usually present as the ionized  negative groups -OSO3

- ,  balanced by 
positive metal ions such as sodium, calcium or potassium (Na+, Ca2+ and K+ respectively.). The more sulfate 
groups there are, the less is the ability of the carrageenan to form gels. Another common structural 
modifications is internal loss of water from two hydroxy groups in a galactose unit to form internal bridges by 
ether (-O-) links, but this structural modification is likely an artifact of the alkaline isolation procedure. 
 
 All of the carrageenans are long polymeric molecules, with helical structures that can bind a large 
number of water molecules. About 2500 galactose units are involved in one chain.  Although the basic structure 
is the same, the carrageenans from the different sources have various modifications and these confer different 
properties on the carrageenans in water. 
 
 The various types of carrageenan are denoted by Greek letters. Three commercial carrageenans are 
denoted kappa, iota and lambda. The kappa and iota types make a strong hard gel with potassium ions, and a 
soft gel with calcium ions. The lambda form does not gel, but acts as a thickener. The kappa form stabilizes 
milk proteins to inhibit the separation of whey.     
 
 
*To a chemist, a sugar is a soluble carbohydrate, and these are subdivided into monosaccharides, disaccharides, 
oligosaccharides and polysaccharides. Monosaccharides can be regarded as the basic unit and glucose is a typical example 
of a monosaccharide. 
 
 What the layman knows as ‘sugar’, i.e., table sugar, is actually a disaccharide called sucrose, which has a glucose 
unit linked to a fructose unit. Monosaccharide molecules have ring structures, usually of four (or more commonly five) 
carbon atoms and one oxygen atom, and with most carbon atoms bearing a hydroxyl (OH) group.  
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AGM Visitors, etc. 
 

    
 

The Annual General Meeting was well attended, with a ‘full house’. While the elders dealt with serious 
matters at the AGM, youngsters like Levi and Fergus had fun in the hands-on rooms. Everyone enjoyed pizza 
and a piece of Gordon Gore’s birthday cake, created using Gord Stewart’s photograph of the other Gordon. 
Thanks, Adele, Susan, Gord and Jackie Stewart, for the memories. 

 

 

Saturday Visitors  
 
The Gremaud family was among over 40 visitors 
to the Centre on Saturday November 13. 
 
Following a special session on Sound by Susan 
Hammond, the family posed for this photograph. 
 
Top: Jodi, Brandon (9), Chris,  
 
Bottom: Caleb (5) and Ethan (7). 


