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The Newsletter is compiled and edited by BIG Little Science Centre Operator, Gordon R. Gore. 

962 Sycamore Drive Kamloops BC Canada  V2B 6S2 Phone (250) 579-5722 Fax (250) 579-2302  grgore@telus.net 
 

 
 

CFJC TV-7 Heroes of the Week 
 

   
by the students, who earned a sizable amount of money! These great kids and their 
teacher love the BIG Little Science Centre, to which they donated $100. Gordon 
Gore accepted the donation at a school assembly Friday morning at the school. 

 
Nicole Telford's Grade Six class at 
Bert Edwards Elementary School 
were featured on CFJC TV 7's 
Heroes of the Week on Friday 
January 30. This great group of 
kids donated generously to several 
causes, one of which was the BIG 
Little Science Centre. A social 
studies project on human rights and 
responsibility led to a Fun Fair run 
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Copper in Ceramics and Glass              
by David McKinnon PhD 

 
We recently acquired a ceramic piece by a local artist, made by the raku method, a Japanese pottery process 
dating back to 1580. The technique was discovered accidentally when, after an earthquake, there was a rush 
on fired roof tiles for repairs. The fired tiles were taken while still hot from the kiln, and dumped onto 
sawdust. On cooling, the tiles were found to have developed beautiful iridescent colours and patterns. The 
modern potter uses the same technique, but other sources of organic material can be substituted for the 
sawdust, such as leaves, straw, or even old newspapers. 

What is going on is that the sawdust etc., or its decomposition gases produced by the heat of the tiles, 
act as reducing agents to certain compounds in the tile glazes, to convert them to actual metals. For instance, 
copper-containing glazes will produce a sheen like burnished metallic copper but also edging into reds and 
blues, depending on the contact with the reducing material. Other metals would give different colours, but 
copper, being a reddish metal, is probably the most dramatic. 

These copper colours depend on the actual valence of the copper, i.e., how many electrons each atom 
has lost. Copper in the cupric (Cu2+) form gives blue or green colours, but on reduction (acquisition of 
electrons) this passes to a cuprous (Cu+) state, and finally to metallic copper (Cu0).  
 

 

Cu2+                      Cu
reduction→ +                     Cu

reduction→ 0 

 

cupric    cuprous  metallic copper 
  or copper (II)                  or copper (I)             or copper(0) 
 

 
The amounts and intensity of the changes responsible for the marvelous effects are very erratic and 

can be affected in the kiln by many factors, such as change of firing conditions, the amount of material in the 
kiln, its loading, and the position in the kiln. Even the same formulation of glaze can give effects with exotic 
names such as peach bloom, sang de boeuf (ox blood) and rouge flambé (flamed red). 

The rouge flambé is a highly prized glaze, and its nature has been intensively studied. These glazes 
are made by adding copper oxide to the glaze, and then firing the glaze under reducing conditions. If the 
glazed article is drawn from the kiln at full heat, it shows no more than a light straw colour, but this may turn 
red on cooling. 

It was noticed that crystals precipitated from the glaze on cooling, and it was suggested early on that 
the colour was due to copper crystals, but other investigators suggested the effect was due to red cuprous 
oxide crystals. However spectroscopic tests show the colour is consistent with the presence of metallic 
copper, but in a very fine form, in aggregates of only a few hundred atoms in size. These cause a particular 
type of light dispersion called Mie scattering. Any smaller than a few hundred atoms and the effect is not 
seen, any larger and the red colour becomes muddier. When the aggregates of atoms get too large, copper 
crystals may grow in the glass, or for pottery, a metallic sheen can develop. Many of the bright reds used in 
coloured 'stained' glass are formed from copper. 

Some of you may be familiar with the antique glass called 'cranberry'.It is sometimes seen on 
antique pieces. The rich ruby red colour of this is due to Mie scattering. To make this, pure gold is dissolved 
in the molten glass. The glass may be colourless when first cooled, but on reheating the gold atoms start to 
form aggregates and the glass develops its colour.  
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Science Fun for Your Family 
 

A Crushing Experience 
 

You Will Need: rubber kitchen gloves 
1 empty 2-L pop bottle, with cap 
hot and cold water taps 
a sink  
 

    
    Figure 1          Figure 2         Figure 3 
What To Do 
 

1. Put on a pair of rubber kitchen gloves. (Tap water can be very hot!) 
2. Fill a plastic pop bottle with hot water from the tap. (Figure 1) 
3. Let the hot water sit in the bottle for a minute, and then pour it out into a sink  

(Figure 2) 
4. Immediately cap the empty bottle. Make sure the cap is on tight. 
5. Run cold water from a tap over the capped pop bottle. (Figure 3) What happens?  
6. What happens to the pop bottle after it warms up? (This may take some time.) 
 

When you pour out the hot water, the 'empty' bottle still contains water vapour. Cooling the sealed 
bottle by running cold water over it causes the water vapour to condense to liquid water, which 
occupies far less volume. This creates a partial vacuum inside the bottle. Air pressure outside the 
bottle crushes the bottle. 
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Everyday Chemistry 
Jim Hebden. PhD 

 
Why Does Water Expand When It Freezes? 

 

   
 
Left: Film container filled to the brim with liquid water. Right: There is a 'cap' on the frozen water. 
The bottom of the film container has bulged, causing the container to tip. Water expands when it 
changes from liquid to solid. 
 
Water is the most common mineral on earth and yet still amazes chemists with its remarkable 
properties.  Most of the properties of water are a direct result of a special type of bond that holds 
water molecules next to one another. This special bond is called a hydrogen bond and is much 
stronger than the weak London forces that normally attract most molecules to their neighbours. For 
example, methane, CH4, melts (–182oC) and boils (–164oC) at very low temperatures because of the 
weak molecule-to-molecule bonds holding adjacent CH4 molecules together, whereas the stronger 
hydrogen bonds holding one water molecule (H2O) next to another causes water to melt (0oC) and 
boil (100oC) at higher temperatures. 
 

There is another critical difference between the weak London forces existing between most 
molecules and the stronger hydrogen bonds existing between water molecules. London forces don’t 
care where molecules are when they hold adjacent molecules together, as shown in Figure 1. 
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Figure 1: CH4 in the liquid phase 
 

On the other hand, hydrogen bonds are very fussy; they require molecules to form straight 
lines of O-H-O atoms, as shown in Figure 2. 
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Figure 2: Water in the liquid and solid phase 

 
As you can see in Figure 2, water molecules must move apart and take up more space in 

order to properly line up for bonding: in other words, water expands when it freezes.  Look again at 
Figure 2.  Notice that when water molecules form ice, the resulting structure has a 6-sided hole in 
the center. When water freezes, it forms 6-sided crystals (snow-flakes). 
 

In spite of the fact that rock appears very solid, geologists know that rocks contain tiny 
cracks that allow water and air to penetrate to a depth of over a kilometer below the surface. 
(Bacteria have been found living in apparently solid rock over a kilometer below the surface!) Near 
the surface, any water that penetrates these fine cracks expands and cracks the rock apart when the 
water freezes. (Farther down, the higher temperatures and pressures prevent water from freezing.)  
Ammonia (NH3) is one of the few other substances that expands when its freezes.  As a result, some 
of the outer planets, their moons and comets have ammonia 'ice' that probably creeps into whatever 
rocks are present and cracks them apart.  
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Action at the BIG Little Science Centre 
 

 
 

Colby Flanagan gets a magnified view of her Mom's face through a lens. 
 

 
 

Zachary Atkinson experiments with the plasma ball. 
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Jody Dobroshinsky's Grade 1/2 class from A. E. Perry Elementary 
School paid a visit to the BIG Little Science Centre recently.  

 

 
 

Ashtyn Kostesky tries out a new magnet toy as Beneet Kuhn-Khun looks on. 
 
 
 
 

Next Open House April 17 2004 
 

 [ [ [ [ Cold Science! [ [ [ [ 
  

An Open House is planned for Saturday April 17 2004 from 11 AM to 4 PM. 
 

A major feature this time will be a liquid nitrogen show  
presented by Dr. Jim Hebden, and Professor Reg Wild of UBC. 

 
Put this on your calendar! 
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Not-So-Serious Comments on String Theory 
 

Gore's String Theory of Gravity:   "Where there's a wool there's a weigh." 
 

"String Theory leaves me fit to be tied." 
 

"To understand String Theory you have to begin by learning the ropes." 
 

Professor: "Do you plan to specialize in string theory?" 
Student: No, it's knot for me. 

 
Some physicists say there isn't a thread of truth to string theory. 

 
"A String Theory course will test your mental fibre." 

 
String theory isn't so hard once you get the hang of it!" 

 
Are theoretical physicists 'in a cord' about string theory? 

 
String theorists like to spin you a yarn. 
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Join the  BIG Little Science Centre Society! 
 

Fill out this form and mail it and your check for $20  
(made out to BIG Little Science Centre Society) to  

BIG Little Science Centre Society, 
c/o 962 Sicamore Drive, 
Kamloops, BC V2B 6S2. 

 
You will be placed on the membership list and receive our newsletter. 

 
  _____  I wish to become a NEW MEMBER of the BIG Little Science Centre Society. 
 
  _____  I wish to RENEW MY MEMBERSHIP in the BIG Little Science Centre Society. 
 
 ______ I wish to make an ADDITIONAL DONATION of  $_______, for which I shall receive  
 an income tax receipt for my charitable contribution to the society. 
 
Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 

E-mail Address <         > 
                            

Fax _____________________________   Date__________________________________ 
 

 
 

Visitor Count to February 6 2004 2,292 since September 2003 
12,935 since February 2000 

Current Member Count: 93 Paid + 19* Complimentary* = 112 
*Media, Student Helpers, SD 73 Senior Administration, etc. 

 

   

Mars Photo Exclusive to the 
BIG Little Science Centre! 

 
You are the first to see this exclusive close-
up photograph of the surface of planet Mars.   
 
Unfortunately we cannot reveal our top 
secret source. 
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BIG Little Science Centre Society Update 
 

Submitted by Annette Glover, President 
 
BIG Little Science Centre Society members are increasingly enthused and energized by 
recent successes and project updates. It truly does give a ‘buzz’ to members when our bank 
account grows 10-fold in a period of eight weeks, due our grant application successes. 
 

Gordon Gore and ‘friends’ ⎯ Dr. Jim Hebden, Dr. Dave McKinnon, Mr. Ken 
Schroeder and Mr. Eric Wiebe ⎯ have presented almost daily this past month to children 
throughout School District #73 and beyond with outlying school districts increasingly 
interested in visiting a truly fun science classroom. 
 

On this occasion we are pleased to add BC Hydro to our list of sponsors, with news 
of a $4400 grant application response.  This grant will  enable us to eventually expand 
offerings in chemistry and biology at the BIG Little Science Centre.  We hope the BC 
Hydro-BIG Little Science Centre relationship will be a long-term one, with reciprocal 
agreements including science-related feature presentations in support of provincial hydro 
environmental and economical improvement projects.  
 

The BIG Little Science Centre Society will be participating in the Kamloops Daily 
News  ‘Vision 2004’ supplement, which provides us with an opportunity to present an 
update on our progress and plans for future expansion to the City of Kamloops and region.  
Check it out in the March 30th publication and pass the word on to watch for our  ‘Fun with 
Science’ update.. 
 

We are now focusing on our next  ‘Open House’. We will be adding new and fun 
items for our regular patrons to enjoy. The 'hands-on' areas will be expanded, and there will 
be several exciting shows and demonstrations.  We are extremely pleased to welcome our 
‘Open House’ guest scientist and long time friend of Mr. Gore’s, Professor Reg Wild from 
UBC's Faculty of Education.  Professor Wild has been a strong supporter of our endeavour 
to bring science to the Kamloops public. The ‘Liquid Nitrogen’ show was too much fun to 
miss out on! 
 

If you are interested in becoming an active member, or know of others interested in 
participating in an extremely fun community project, let us know.   If your club, 
organization or group would like to become more aware of the society and its vision, please 
book a visit to the centre.  Visit our ‘Open House’ on April 17. Bring a friend and return to 
childhood for an afternoon! 

 
 

 

 


