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BIG Little Science Centre 
Newsletter 59  April 2005 

The Newsletter is compiled and edited by BIG Little Science Centre Founder, Gordon R. Gore. 
962 Sycamore Drive Kamloops BC Canada V2B 6S2 Phone (250) 579-5722 Fax (250) 579-2302 <grgore@telus.net> 

 

 
 

Director Terry McQuillan and a keen young visitor observe the motion of a puck on a 'frictionless' 
surface during the Spring Open House at the BIG Little Science Centre. This year's event featured 
three rooms full of hands-on displays, and three special demonstrations: Is It Magic or Chemistry? 
with Jim Hebden and Dave McKinnon; Air Pressure, with Eric Wiebe; and Light and Colour, by 
Gord Stewart, Gordon Gore and Shae Cooper. 
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Everyday Chemistry 
Jim Hebden, Ph.D. 

 

Making Bath Bubblers* 
 
If you have ever been in a bath or body store, you may have noticed that they sell bath bubblers or 
bath bombs for a luxurious and refreshing bath.  Although these items are relatively expensive to 
purchase, they can be made at home for a lower cost.  In this edition of Everyday Chemistry, we 
will show you how to make your own bath bubblers from some common substances that you have 
around your house, as well as some less-common substances that you may have to purchase.  We 
will also suggest where to get some of the items and how much they cost.  
 
Substances you will need:  
 
1/2 cup (or 110 g) of baking soda 
1/4 cup (or 32 g) of cornstarch 
1/4 cup (or 50 g) of citric acid (try a pharmacy, a health food store or a soap specialty store) 
3/8 teaspoon (about 2 mL) of witch hazel (try a pharmacy) 
1/8 teaspoon (about 12 drops) of fragrance oil (try a soap specialty store) 
4 teaspoons (20 mL) of sweet almond oil (try a soap specialty store) 
2 1/2 tablespoons (36 g) of Epsom salts (try a pharmacy) 
 
Where to get the stuff and what it costs: 
 
In Kamloops, the following locations and prices were found for the specialty items; other stores 
may also have these items and may sell smaller amounts for a lower cost. 
 
Voyageur Soap and Candle Co. Ltd., #400-500 Notre Dame Drive (828-9503) quotes the following: 

Citric acid is $2.65 for 227 g  
Sweet almond oil is $4.50 for 125 mL 
Fragrance oils range from $2.85 to $3.20 for 15 mL 

 
Wal-Mart Pharmacy quotes the following: 

Epsom salts are $1.17 for 450 g 
Witch hazel is $1.87 for 100 mL 

 
Other items you will need: 
 
Large bowl; large spoon; measuring spoons; suitable molds for your bath bubblers (such as 2 soap 
molds, or 3 small plastic Easter eggs, or a muffin tin, or an ice cube tray); sheet of aluminum foil; 
balance or measuring cups; small cup; scissors.  In addition, you will need either some ordinary 
plastic wrap (if you do not intend to store the bath bubbles for very long) or Saran Wrap (if you 
intend to store the bath bubblers for a long time). [Saran Wrap is made from a different type of 
plastic from other plastic wraps, and does not permit water from the air to penetrate it and make the 
bubbler slowly decompose.] 
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Making your bath bubblers: 
 

1. Measure the dry ingredients into a large, DRY bowl by mixing 1/2 cup (110 g) of baking soda, 
1/4 cup (32 g) of cornstarch, 1/4 cup (50 g) of citric acid and 2 1/2 tablespoons (36 g) of Epsom 
salts. Mix thoroughly, and mash any large lumps with a large spoon. 

 
2. Into a small cup, measure out 3/8 teaspoon (about 2 mL) of witch hazel, 1/8 teaspoon (about 12 

drops) of a fragrance oil, and 4 teaspoons (20 mL) of sweet almond oil. 
 
3. Hold a piece of plastic wrap tightly over the top of your cup and swirl the liquids to mix them 

well. 
 
4. This step should be carried out as quickly as possible to prevent the product from drying out. 

Slowly add the liquid mixture to the dry ingredients, with constant stirring. (If the liquid is 
added too quickly, a fizzing reaction will begin and spoil the final product.)  The final product 
should have the same crumbly texture as damp sand.  

 
5. Press the damp mixture firmly into whatever you are using as a mold.  If you are using plastic 

egg molds, pack the mixture into each half, add more of the crumbly mixture to one half and 
press the two halves together without twisting.  Allow the mixture in the molds to dry 
undisturbed for an entire day. 

 
6. Next day, when the mixture has dried, gently tap the bubblers out onto a piece of aluminum foil 

and let them dry for a further two days.  If you wish to store the bubblers for a week or so, wrap 
them in plastic wrap or place them in an airtight container. 

 
7. To use the bath bubblers, place them in water – a nice luxurious bath would be perfect!  The 

warmer the water, the faster they will fizz and react. 
 
What is the chemical reaction that occurs when the bubbler is put in water? 
 
The fizzing reaction is quite simple.  Baking soda is a base that reacts with the citric acid to produce 
water and bubbles of carbon dioxide gas.  (This is similar to the bubble-producing reaction that 
occurs when baking soda reacts with vinegar.)  The reaction between citric acid and baking soda 
requires water  — the water allows the chemicals to move around and find each other.  Of course, 
that means the chemicals in the bath bubbles must be kept dry or they will absorb any water that 
touches them (including water in the air) and start to react. 
 
All the liquids used in making the bubblers are oils or alcohol solutions, so very little water is 
available for the fizz-producing reaction until the bubblers are placed in water. 
________________________________________________________________________________ 
* The ideas in this column were adapted from “Bath Bubblers” published in the Journal of 
Chemical Education, Volume 80 (2003), Page 1416A, B. 
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Charcoal 
by David McKinnon Ph.D. 

 
Charcoal, produced by burning wood in a limited supply of air, has been used for centuries as a fuel. It burns hot and 
smokeless, and with little actual flame. Another type, called animal charcoal, is made by heating waste animal parts.  
 

Chemically, wood charcoal is almost pure carbon, but with a very complex structure. In fact, it is best 
described as being amorphous. Carbon comes as two main recognizable allotropes (forms of the same element). One is 
diamond, with a well-defined three-dimensional structure. Another is graphite, which has a sheet-like flat structure. The 
chemical bonding in these two is quite different, which also affects the physical properties; e.g., graphite is soft, while 
diamond is extremely hard. Graphite is black. Diamond is colourless.  
 

Fullerenes are a recently discovered other class of allotrope. These have three-dimensional structures that are 
very roughly like graphite types, but rolled into balls or tubes.1 Charcoal probably has a partly graphitic structure, but 
with many less regular parts.  A piece of charcoal is very porous, giving it a large surface area. In fact, a teaspoon (5ml) 
of charcoal has a surface area of about 100 m2. 
 

When large scale iron smelting developed, the demand for charcoal became enormous, and deforestation of 
countries undergoing the industrial revolution was a strong possibility. Fortunately, it was found that coke from coal 
was a satisfactory substitute. 
 

In third world countries, charcoal is still used as a fuel, but a lump of charcoal supplies fewer calories than did 
the piece of wood it came from, so its widespread use causes further deforestation. 
  

Although there is now little demand for charcoal as a fuel in developed countries, other than in barbecues, it is 
still widely used as a purifying agent. Charcoal filters remove smells from air and impurities from solutions. These 
impurities are adsorbed2 on the surface of the charcoal. Many of you will have charcoal filters in kitchen-stove fans, 
and water filter systems often use charcoal to remove colour or taints. It can be used in gas masks.  Tennessee whiskey 
distillers use charcoal to remove undesired flavours. However, it is not used in Scotch whisky manufacture. Perhaps 
removing the flavour of Scotch would be a treasonable offence. 
 

Chemical syntheses sometimes make undesirable coloured impurities, which are removed by charcoal 
treatment. In my own laboratory work, I often used charcoal treatment to purify some compounds. It worked very well. 
 

Medicinally, taken internally, it can absorb undesirable materials from the digestive tract and reduce flatulence. 
It can also adsorb2 poisons. However, prolonged use may lead to nutrient loss by adsorption2 of these on the charcoal. 
 

Chemically, charcoal is very persistent. It is really only decomposed by burning. Geologically it stays around 
for millions of years. Carbonized plant material has been found from the mass extinctions at the end of the Cretaceous 
period. Using carbon-12:carbon-14 isotope ratio methods it is possible to date archaeological or recent geological 
events that formed  charcoal from wood or other organic material. Carbon-12, the regular stuff, is stable, but the half-
life of carbon-14 is 5730 years, and the method can be used to date events up to 50,000 or so years old.  
 
____________________________________________________________________________________________ 
1Graphite is made up of a sheet of six-membered rings.  
Fullerenes contain six-membered rings with some five- membered rings as well.  
 
2 No, I did not misspell these. In adsorption, the impurities are bound to the charcoal surface. Absorption occurs when 
the impurities are somehow taken inside the charcoal or other material.  
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Action at the BIG Little Science Centre 
Preschool Recreational Leadership Workshop April 1 

 

         
 
           Oops!        Making Bigger Marshmallows             Bad Hair Day? 

 

 
 

Making a Balloon Rocket 
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Science Fun for the Family 
Watching Seeds Germinate 

 

          

You Need: 
  
Radish seeds, paper towel, a 4" x 6" plastic 
photo holder, and a dish of water (as in the 
photograph). 
(Radish seeds germinate rapidly.) You can 
improvise other arrangements, and use other 
seeds.  

 
What to Do: 
 

• Arrange several seeds on a folded piece of paper towel.  
• Slip the towel and seeds into the plastic photo holder (as in the photograph).  
• Sit the holder in a dish of water so that the water rises up the towel and moistens the seeds.  
• Observe the seeds for several days.  
• When does germination begin? 
• In which direction do the roots eventually grow? 
• When do you first begin to see green leaves? 
• What happens to the roots if you turn the photo frame on its side and leave it overnight? 
• Can you think of any other good questions to ask about the germinating seeds? 

 

Special Thanks! 

        

 

• To BMO Nesbitt Burns Marketing and Planning (Toronto, 
Ontario), who matched a previous generous donation from 
Ward and Yvonne Reddick. 

• To Westwold Elementary School, for their cash donation. 
• To Adrian Wade, Ph.D., of Ursa Technologies Ltd. in 

Richmond, who arranged a donation of fluorescent powders 
from Resource Development Technologies Ltd. - FoxFire 
Lumber Markers, Richmond, BC.   

• To the Preschool Recreational Leadership Workshop, who 
provided a $250 honorarium to the BIG Little Science 
Centre for the workshop we put on for them. 

• To Joe O'Hara, for donating a balancing skateboard game. 
• To Gord's Maytag for advertising Open House. 
• To Kamloops Hyundai, also for advertising Open House. 
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Action at the Spring Open House 

   
 

   
 

 
 
 

Left to Right, Top to Bottom: Jim Hebden, Eric Wiebe, Geoff Blunden, Dave 
McKinnon, Amaris Foster (KCS), Annette Glover, Mary Wiebe, Eric Wiebe 
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The ‘Academic Accountability’ Myth 
Gordon R. Gore 

 
There is a time and a place for testing in schools. Test scores have many valid uses. For example, they can be 
used to diagnose difficulties a student is having with a subject such as language or reading or mathematics. 
Test scores can tell us whether a student is achieving the objectives of a unit or a course. Test scores can be 
used to determine whether a student is ready to progress to the next unit or the next grade. Test scores can be 
used, where necessary, to rank students who are applying for scholarships or for entrance into university.  
 However, using test scores to publicly humiliate schools or districts whose test scores are lower than 
others is, in this observer’s opinion, unethical, unprofessional and dead wrong. 
 The worst offender is The Fraser Institute with its annual ‘ranking’ of secondary schools in British 
Columbia. This annual report, published by The Vancouver Province, ‘ranks’ schools, from 'best' to 'worst' 
(from 1 to approximately 267). Parents are supposed to be able to make judgements about which school is 
best for their children, based on this seemingly ‘expert’ and  ‘official’ ranking, determined mainly by test 
scores on grade 12 provincial examinations. What readers may not know is that many school rankings vary 
wildly from year to year.  
 The Fraser Institute rankings of 267 schools for the year ending in 2000 were compared with the 
rankings of the same schools for the year ending in 2001. Of the 267 schools ranked both years, here is what 
this observer found: 
 

• 133 schools went down in their ranking. 
• 131 schools improved in their ranking. 
• 3 schools kept the same ranking. 
• 120 schools (45%) changed ranking (up or down) by more than 30 spots. 
• 75 schools (28%) changed ranking (up or down) by more than 50 spots. 
• 22 schools (8.2%) changed ranking (up or down) by more than 100 spots. 
• 1 school changed ranking by more than 210 spots! 

 
Common sense tells us that normally, the overall quality of a school will not vary greatly from one 

year to the next. What will vary, especially in smaller secondary schools, is the average academic 
performance of the graduates writing the provincial examinations. Experienced teachers know this. 

Huge variations in Fraser Institute school rankings are most likely due to normal variations in year-
to-year performance by grade twelve classes on provincial examinations, and not to variations in the overall 
quality of school.  
 In classes with small enrolments, variations in class averages from year to year are determined by a 
handful of students. One year, there might be a small group of exceptionally bright kids in one’s class. Your 
class average goes up! (Fraser institute says you are a great teacher!) The next year, you have an unusually 
large number of struggling students. Your class average goes down! (Hide the Province newspaper!) 
 The same variations occur with other test scores, including the FSA scores produced by the Ministry 
of Education. There is nothing wrong with the scores themselves. They should be used in a private, 
professional manner by schools and districts receiving the information. However, what value is there in 
publishing these scores in the media for all to see? The average achievement of a given school can vary from 
year to year, because student populations vary from year to year. This is an unavoidable fact. Why make a 
big news item about it?   
 What is education coming to in this province? The vast majority of teachers do the best they can with 
the students they are given to teach. How students score on an isolated test is not what is important. What 
matters is the amount of progress the students make during the year in that school. Also vitally important is 
that those students who genuinely seek academic excellence are given the opportunity to do so by their 
school. 
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Changes in Ranking by the Fraser Institute 
of 267 B.C. Schools, between 2000 and 2001 

 

Positions Lost in Ranking 
between 2000 and 2001 

Number 
of 

Positions 
Changed

Positions Gained in Ranking 
between 2000 and 2001 

x 211-220  
201-210  
191-200  
181-190  
171-180  

xx 161-170  
151-160 x 
141-150 x 
131-140 x 

xx 121-130  
xxx 111-120 xxx 
xxx 101-110 xxxxx 

xxxxx 91-100 xxxxx x 
xxxx 81-90 xx 

xxxxx 71-80 xxx 
xxxxx x 61-70 xxxxx xxxxx 

xxxxx xx 51-60 xxxxx 
xxxxx x 41-50 xxxxx xxxxx xxx  

xxxxx xxxxx xxxxx xx 31-40 xxxxx xxxx 
xxxxx xxxx 21-30 xxxxx xxxxx xxxxx xxxxx x 

xxxxx xxxxx xxxxx xxxxx xxxxx xxx 11-20 xxxxx xxxxx xxxxx xxxxx xxxxx  xxx 
xxxxx xxxxx xxxxx xxxxx xxxxx xxxxx 

xxxxx 
1-10 xxxxx xxxxx xxxxx xxxxx xxx 

0    [xxx]  
 

Note: A similar study using the rankings in 1999 and 2000 produced very similar results. 
 
 

Next BIG Little Science Centre Society Meeting 
Thursday May 5, 2005 

7:00 P.M. in the Isaac Newton Room 
David Thompson Elementary School 

 

 
 

Total Newsletter Circulation Count to April 17 2005: 134
Visitor Count since September, 2004: 4,335 

Visitor Count since Opening in February, 2000: 20,264 
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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__________________________________ 
 

 

 
 

Some of our many Open House volunteers enjoy the Chemistry show.  


