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Susan Hammond shows what one can do with a Pressure Globe from Arbor Scientific. This is one of many 
demonstrations involving air pressure that can be seen at the BIG Little Science Centre. In this issue, we begin 
a series of physical science demonstrations we wish to share with our readers, many of whom teach science. 
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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 are special shows/activities at 11:00 AM and 1:00 PM.    
��April 2/3 CLOSED- EASTER �  April 10 Magnetism �April 17 Electromagnets �April 24 Static Electricity 

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 
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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 
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http://blscs.org 
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Dr. Gordon R. Gore 
#404F - 3255 Overlander Drive 

Kamloops BC 
Canada V2B 0A5 

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

Approximately 63,000 visitors have 
enjoyed visits to the  

BIG Little Science Centre! 

This Newsletter is received by approximately 780 readers. 
Back issues of BIGScience can be viewed at 

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

 
 

 

Hebden Howler 
 
Why do chemists order the element indium in large 
bottles? 
Answer: So they can play carboys and indiums.
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Deodorants and Antiperspirants 
 

by David McKinnon  Ph.D. 
 
Perspiration is a ‘fact of life’, being absolutely necessary to stop the body overheating in high temperatures or 
during stress or exercise. However, it can lead to problems, the first being wetting of clothing with possible 
staining, and adverse effects on the durability of clothing.* Another adverse effect is undesirable odour. Fresh 
perspiration is not particularly odorous, but the action of bacteria on some of its components has very socially 
undesirable effects.  
 
 The reason is that bacteria break down components of perspiration to form, among other things, certain 
carboxylic acids that have disagreeable odours. The compound thought to give most of the typical undesirable 
odour is 3-methylhex-2-enoic acid. Major problem areas in the human body are underarms, because the sweat 
glands and the design of the body make them lovely moist warm places, without much ventilation, where 
bacteria can flourish. Unlike our brachiating simian ancestors, most of us keep our arms below shoulder level 
most of the time, unless we are trapeze artistes. 
   
  The problem can be reduced by using formulations that reduce or block perspiration (antiperspirants). 
Most of these are aluminium compounds, e.g. aluminium chloride** or aluminium chlorhydrate, aluminium 
bromide, or ammonium aluminium sulfate. Some formulations contain zirconium compounds. These 
compounds react with components of the perspiration, or even with the keratin of the skin to form small plugs 
in the sweat glands. Aluminium ions also act as an astringent to shrink the sweat ducts. 
 
 Deodorants are simply formulations with pleasant smelling materials that mask the unpleasant odour. 
 
 Some people use baking soda to reduce odour, probably because they think it is a ‘natural’ material. 
Wrong! Sodium bicarbonate does not exist in nature, and it is made by the Solvay chemical process or some 
modification of it. Anyway, the reason that baking soda works is that it is alkaline and reacts with any smelly 
fatty acids (volatile and thus odorous) to form the sodium salts of the acids. These are nonvolatile and hence 
have little odour. 
 
 Some concern has been raised about the physiological effect of the aluminium compounds.  Aluminium 
has been linked to plaques in the brain, characteristic of Alzheimer’s disease, but it probably does not cause 
them.  
 
 Perspiration contains various hormones, which have been proposed as contributing to sexual 
attractiveness in men and women. Napoleon is reported to have sent a message to Josephine that, as he was on 
his way back (from some campaign), she wasn’t to wash! However, I imagine that to most of us, smelly stale 
perspiration is more of a deterrent than an enticement.   
 

 
* In a clothing museum I have seen a woman’s silk ball gown dating from the early 1800’s. It is quite pretty, 
and in good condition other than gaping holes under the arms, the results of perspiration!  
 
**This material is hydrated and should not be confused with the highly corrosive anhydrous aluminium chloride 
used as a catalyst in organic chemistry, but in fact the spent catalyst is a source of the hydrated form used in 
antiperspirants! 
 
 

 



4 

Lead and Cadmium: Natural but Nasty 
Jim Hebden, Ph.D. 

 
I have previously written about the fact that just because something occurs 
naturally, it isn’t necessarily good for you (BIG Science #131, February 2009). 
Lead and cadmium are good examples of this statement. They are naturally 
occurring substances that can exist either as native (more-or-less pure) elements or 
as mineral compounds (lead and cadmium chemically bonded to other elements 
like sulphur). Native lead is very rare and native cadmium is extremely rare. There 
are very few cadmium-bearing minerals: cadmium is normally extracted as an 
impurity in sphalerite, ZnS, an important zinc ore. In contrast, there are many lead-
bearing minerals, the most important of which is galena, PbS. (See the picture of a 
7 cm galena cube at the left.) 

 
Virtually all the common naturally occurring lead and cadmium compounds are highly insoluble in water, so that early life 
had no significant contact with lead or cadmium, or their dissolved ions. This is important to note because the final result 
was that as evolution continued through billions of years, life never had the chance to find ways to adapt to the presence 
of lead or cadmium ions or learn to dispose of the ions if they were accidentally absorbed. Because of this non-contact, 
most forms of life developed no way of properly dealing with lead or cadmium in their environment and hence these ions 
are poisonous to most life simply because the metal ions accumulate and interfere with normal metabolism. A single, 
recently found exception is the use of cadmium by some tiny marine animals called diatoms. 
 

Almost all the lead on Earth is the non-radioactive residue from radioactive decay of ancient uranium or thorium 
contained in the early Earth; only 1.4% of lead is NOT the result of radioactive decay. When pure, lead is a soft and 
malleable (easily flattened) silvery-blue metal that rapidly tarnishes to a dull grey colour. It melts at a low temperature 
(327oC) and is about 45% denser (heavier) than iron. Cadmium is about 100 times less abundant than lead in the Earth’s 
crust and is a soft, shiny, blue-white metal with a low melting temperature (321oC), a density about 10% greater than iron, 
and a high resistance to corrosion.  
 

Because there are more instances of lead being used by people than cadmium, we will first look at lead and its effects of 
lead on the natural world. Early man probably discovered lead as soon as the metal smelting developed, when rocks 
containing galena were placed underneath or right beside a fire. The intense heat of the fire and the ability of charcoal to 
remove the sulphide ion from galena would result in a puddle of shiny, melted lead. The rest, as they say, is history, and 
that history left a strong impression on civilization. 
 

Although lead metal was known in the late stone and bronze ages, as well as to the early Hebrews, the real problems with 
lead didn’t become apparent until it started to be used by the Romans. Because Roman nobility liked sweetened wine, and 
because table sugar was unknown to them, they used lead acetate or “sugar of lead” to give a sweet taste to wine. Boiling 
down wine syrup in lead pots makes lead acetate, and although the result is a very sweet substance, it is also very 
poisonous. In addition, wealthier neighbourhoods in Rome used lead pipes to bring in fresh water for drinking. The final 
result was that analysis of the bones of Roman nobles revealed lead concentrations well in excess of the amounts needed 
to kill a modern man, in spite of the fact that records show many of the lead-consuming nobles lived to a “ripe old age”. 
(The Romans were apparently very tough people!) One result of lead consumption is decreased mental abilities, and 
because Roman generals and politicians came exclusively from the noble class, there has been much speculation that the 
rather abrupt downfall of the Roman empire, accompanied by poorly-prepared and executed military campaigns might 
have been the result of lead having dulled the thinking of Roman leaders. (Another example of how Chemistry affects 
history.)  
 

The primary effect of lead consumption in humans is damage to nerves but almost every organ in the body can be 
affected, including the brain, kidneys, muscles and the blood. Lead ions have the same ion charge as calcium ions and are 
only slightly larger, so that lead enters organ systems in the same way as calcium ions, interfering with all the vital body 
functions where calcium uptake and transport is involved. Some of the results of lead poisoning include muscle weakness, 
mental impairment and learning disabilities. Even extremely low levels of lead in children have been shown to cause 
permanent mental problems in children.  
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Because lead has been used so extensively for many years, there are numerous sources of lead in our environment, 
although there were strong efforts to reduce the use of lead by the 1980’s. Lead-based paints and ceramic glazes (white, 
red and bright yellow) were extensively used in the past, and there are numerous recorded poisonings of young children as 
a result of eating flaked-off paint chips. In addition, lead was used in automobile gasoline so that lead was spewed out of 
exhaust pipes and caused contamination of roadside dirt and vegetation. The continued use of lead pellets by hunters using 
shotguns has spread large amounts of lead on the bottom of lakes and ponds, where birds eat the lead shot believing the 
pellets are the gravel they need in their crops (a special part of a bird’s gut which acts as a grinding place to release the 
nutrients from their food). The list of lead sources is extensive and includes fruits and vegetables grown in lead-
contaminated soils, car batteries, old plumbing, old solders used to make electrical connections, old caulking, and some 
drinking water sources. Recently, some plastic toys as well as some paints used on toys have been shown to have 
dangerous levels of lead in them. 
 

Cadmium was discovered in 1817 but was not used to any great extent until after World War I. The use of cadmium was 
largely restricted to corrosion-resistant coatings on metals, paint pigments and as a stabilizer in some plastics. By the 
1980’s the health hazards of cadmium were of sufficient concern that the use of cadmium has now decreased dramatically, 
with the only large-scale use being nickel-cadmium (NiCad) batteries. In one infamous case, a Japanese mine polluted a 
river with cadmium that was subsequently absorbed by rice crops. Several communities ate the contaminated rice and 
developed “itai-itai” (ouch! ouch!) disease: bone softening and extreme joint pain as well as kidney failure.  
 

Cadmium mimics calcium, magnesium and zinc when it gets into body, so that the effects of cadmium poisoning are 
widespread and numerous because of the body’s widespread use of the elements being mimicked. Some of the toxic 
effects are: intestinal disorders (diarrhea, vomiting, etc.); damage to the lungs, kidneys, bones, nerves and immune 
system; interference with reproduction, and suspected ability to mutate DNA and cause cancer. Death from inhalation of 
cadmium fumes by welders has occurred in several instances. 
 

Major sources of cadmium exposure include cadmium-contaminated phosphate fertilizers, contaminated soils and ground 
water because of waste dumping, and cigarette smoke. Tobacco plants easily take up trace amounts of cadmium from the 
soil in which they grow, so that inhalation of cigarette smoke is considered to be the largest source of human cadmium 
exposure. 
 

Although some people blame chemists for releasing vast numbers of nasty chemicals into the environment, it has actually 
been chemists who were on the front lines of campaigns to alert others to the hazards of the chemicals and efforts to come 
up with better alternatives and clean up already-created messes. “Get the lead out” is more than just a well-known phrase, 
it is an active concern for chemists. 
 

Interested readers may wish to look at the following Web sites for more information. 
http://en.wikipedia.org/wiki/Lead   http://www.hc-sc.gc.ca/hl-vs/iyh-vsv/environ/lead-plomb-eng.php 

http://en.wikipedia.org/wiki/Cadmium  http://www.lenntech.com/periodic/elements/cd.htm 
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Favourite Physical Science Demonstrations 
Introduction to a New Series 

GGGooorrrdddooonnn   RRR...   GGGooorrreee   
 

When students visit the BIG Little Science Centre, they spend most of their visit doing ‘hands-on’ science in our two 
hands-on rooms. However, we usually introduce ourselves to new groups by doing a series of entertaining and educational 
demonstrations for them. (This way, we big kids get to have some fun, too!) In the next few issues, the editor will describe 
some of our favourite demonstrations, beginning with the topic of Air Pressure.  Most of these ideas come from sources 
long forgotten, but some of them are original with the BIG Little Science Centre. As a rule, we try to take an old, well-
known demonstration and put our own spin on it. 

Air Pressure 1 
 

                  
  Apparatus constructed by Dr. Jim Hebden, retired chemistry teacher. 
 

         
 

         
 

The pressure on the outside of the cups due to the atmosphere is about 15 lb/in2, and the area of the cups is about 6 in2, so 
the force needed to pull the cups apart is about 90 lb**. Many primary students cannot pull the cups apart.   
 

** [Pressure = 
force

area
, therefore force = pressure x area.] With ‘savvy’ senior science students use newtons for force, m2 for area 

and pascals for pressure. Most of our visitors have no familiarity with newtons or pascals. 

‘Atmospheric Pressure Cups’ * 
 Hold two of the black rubber cups facing the audience and show that 
there is no 'glue' or other substance on them. Push two of the cups 
together so that all the air is squeezed out between them. Now ask a 
young volunteer (or two) to pull the cups apart.  
 
*These provide an affordable alternative to Magdeburg Hemispheres or Plates. 

Toilet Plunger 
 Push a (clean and new) toilet plunger hard into the blackboard so that it 
sticks to the board. What is keeping it there? (Several plungers can be 
used at once.) 
 

Most of the air from under the cup is pushed out, so the pressure in the 
space between the rubber cup and the board is close to zero. Air pressure 
outside the cup is what keeps the plunger 'stuck to the wall'. 

What do we mean by pressure? 
Place a balloon on top of the 'Bed of Nails'. 
(Left photo) Put the cover on top of the 
balloon and push down (gently). The balloon 
will not burst because the force you exert is 
spread over many nails. Pressure is a 
measure of the force on a unit area of surface.  
 

(Right photo) Now replace the bed of nails 
with a single nail. All the force will be 
concentrated on the small area of the tip of 
one nail. Pressure is much greater! Push 
down gently on the cover and "Bang!" 
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‘Science Corners’ for Elementary or Middle School Classrooms 
 

Many of these demonstrations can be made into ‘Science Corners’ for an elementary or middle school classroom. A sheet 
of basic instructions can be left for individuals to read and follow. Have students write down observations, questions, and 
their suggestions for follow up inquiries. Students with inquiring minds will look forward to the next ‘Science Corner’. 
 

Feedback   We welcome feedback, inquiries and suggestions from teachers, parents or students on this column. Please 
send your comments to grgore@telus.net. 
 

Next Issue   More demonstrations on the topic of Air Pressure. 
 

My Favourite Science Suppliers of Novel Ideas and Gadgets 
 

Arbor Scientific   http://www.arborsci.com/SearchResult.aspx?CategoryID=17 
Educational Innovations  www.teachersource.com 

Steve Spangler http://www.stevespanglerscience.com/ 
Grand Illusions  www.grand-illusions.com 

The Baggie in the Jar 
A large baggie fits inside an aquarium jar. The edges are taped so that air cannot enter or 
leave the space between the baggie and the jar. A volunteer is asked to reach in and lift 
the baggie out of the jar without tearing the baggie. It cannot be done! 
      Pulling upward on the baggie tends to expand the air trapped between the 
baggie and the jar, which has the effect of lowering the pressure below the baggie. Air 
pressure due to the atmosphere stays the same, so 'you cannot win'.  
 

Pump up the Pop Bottle!  
A ‘hand pump’ is attached to a used pop bottle. A volunteer is asked to 
'pump up the bottle' with the hand pump. The volunteer and the audience 
soon realize that this is not a bicycle pump; it is a vacuum pump. Ask the 
volunteer to keep pumping. The pop bottle eventually will become 
flattened. 
      The pump creates a near vacuum inside the pop bottle, while 
atmospheric pressure outside is about 15 lb/in2. The area of the outside 
surface of the bottle is quite large, so the force pushing the walls of the 
bottle inward is huge. 

 
Making Bigger Marshmallows!  
 

Place 2 or more marshmallows inside the vacuum jar. Leave one outside for a 
‘control’. Pump the air out of the jar with a hand vacuum pump. The 
marshmallows will swell in size to about double their original volume. Now let 
the air back into the vacuum jar! 
      Air inside the marshmallow is trapped in air pockets. As the partial 
vacuum is created around the marshmallows, pockets of air expand outward, 
increasing the volume of the marshmallows.  When air is allowed back into the 
vacuum jar, the marshmallows shrink to a fraction of their original size. The air 
pockets have been destroyed, and they now contain very little air. 
 



8 

Great Explorations Day Camp 
Gordon Gore Photos 

Three-dozen youngsters from the District 73 gifted program spent a busy day Friday March 26 at the BIG Little Science Centre. Two 
groups of 18 spent half the day doing river studies with Susan Hammond and the other half-day doing physical science activities with 
Gord Stewart and Gordon Gore. We only have photos of the activities in the centre. 
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1 Cubic soap bubble 
 
2,3,4 Giant bubbles 
 
5 Bobbing birds 
 
6 Air rocket launch 
 
7, 9 Stomp rocket         
       bowling 
 
8 Capturing an alien  
    egg 
 
10 Kai Theobald is a   
     big ‘U-tube’ fan! 
 
11 Air rocket launch 
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More Action at the BIG Little Science Centre 
 

   
    Gord Stewart Photo                Gordon Gore Photo 

Left: Haillie Tennent of North Shuswap Elementary admires her BIG Little Science Centre hairdo. 
Right: Graeme Koppes of South Sa-Hali Elementary shows how to obtain sound from a ‘Tibetan Singing Bowl’. 
 

   
Gordon Gore Photos 

Left: Gord Stewart creates sound and waves using a ‘Chinese Spouting Bowl’, during a demonstration for South Sa-Hali 
Elementary School students.   
Right: Mrs. Greenwhitaker, a Grade 2/3 teacher at Dallas Elementary School, tries out the pulley station at the BIG 
Little Science Centre. 


