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Jessie leaves us! Jessie Simpson, seen here with science campers Thomas Andrucson, Adam Wielgoz and
Anson Shapter, has been with the BIG Little Science Centre this past summer. She has been a great help to us
as a summer student assistant to Gord Stewart, our Executive Director. Jessie returns to finish her science
degree at the University of Victoria. Thanks for everything, Jessie, and good luck.

Update on BIG Little Science Centre

Offerings for Teachers……………..See Page 8.
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More Ideas for Bumper Stickers

Friction is a real DRAG!
Einstein had relatives.

Frozen resistors give you cool ohms.
Good electricians do their Ohm work.

Chemists have MOLES.
The price of gravity is falling.

This Newsletter is a
publication of the

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

Website
http://blscs.org

Newsletter Editor
Gordon R. Gore

Home: 962 Sycamore Drive
Kamloops, BC V2B 6S2
Phone: (250) 579 5722

Fax: (250) 579 2302
E-mail: grgore@telus.net

Over 36,000 visitors have
enjoyed the

BIG Little Science Centre!

Thank You!

Thanks to Tom Rankin, of 1-800-GOT-JUNK?
who donated a microscope to the

BIG Little Science Centre.
Tom Rankin | Franchise Partner - Kamloops

| 250-573-3092
1-800-GOT-JUNK? | To book an appointment call

1-800-468-5865 or on- line at
www.1800gotjunk.com

Public Openings Summer 2007

The science centre has been open to the public most days this
summer, from 11 AM to 3 PM. A small but significant
number of visitors have taken advantage of this opportunity.

Second Camp Cancelled

Only four people signed up for the second science camp
planned for this summer, therefore, it was not offered. This
was despite the fact that the first camp received rave reviews
from parents of participants in the July camp. A great deal of
time and effort was put into preparing for these camps, and we
appreciate what volunteers did to make these camps fun and
educational events for young people. Camps were planned
and prepared by Adele Stapleton, Jessie Simpson, Dave
McKinnon, Gordon Gore, Ken Schroeder and Gord
Stewart.

The program committee will consider what to keep and what
to change for next year, and look at options such as: full day
camps, more shows, timing of camps, diversity of camps, etc.
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Science Fun for Your Family
Colour in Soap Films

You Need

1 large flashlight that can stand vertically
1 translucent coffee can lid
soap bubble solution
plastic funnel or other bubble making device
Camera recommended (optional)

What to Do

1. Prepare a soap bubble solution if necessary.
2. Set a large flashlight so that it stands vertically, shining light on the ceiling.
3. Place a translucent plastic coffee can lid on top of the flashlight.
4. Create a soap bubble and place it so that it sits on the plastic lid.
5. Turn off the room lights and observe the colours in the soap film.

Questions

How many colours of light can you distinguish in the soap film?

The flashlight produces white light, which is a blend of all the wavelengths (colours) of the visible spectrum:
red, orange, yellow, green, blue and violet. The colours you see in the soap film are a result of light of different
wavelengths passing through and/or reflecting within the thin walls of the soap film. The phenomena involved
are reflection and interference of light waves. You might wish to research this.



4

Bucket Chemistry

by David McKinnon Ph.D.

Chemists, especially those involved in making compounds, sometimes make wry comments about "Bucket Chemistry",
i.e. the logistics needed for processing the starting materials for some multistage synthesis. Even working on the relatively
small molar scale, say beginning with about 150 g of starting material for some proposed synthesis, does not actually
involve buckets, but still can involve dishes of material covering all of the available work surface while some solvent
evaporates.

I am reminded of real "bucket chemistry" in these last few months. Along with Dr. Jim Hebden, I am preparing
Rochelle Salt for next year's crystal growing competition for school students. Rochelle salt is also known as Seignette's
salt, after Seignette, an apothecary in La Rochelle, France, who first prepared the compound about 1670. Rochelle Salt has
a large difference between its solubilities in hot and cold water. Therefore, it forms very nice large crystals and is a good
material for students to practice their crystal growing skills on.

Although each student needs only a hundred grams or so, when the number of participating students in the school
division is counted, the total amount comes to many tens of kilograms! The cost of buying pure material on this scale
precludes obtaining it from a chemical supplier, so, in the absence of a chemical fairy godmother, the alternative is to
make it.

Chemically, Rochelle salt is potassium sodium tartrate, and can be made by treatment of potassium hydrogen
tartrate (the monopotassium salt of tartaric acid (also known as "Cream of Tartar") with some sodium base. Cream of
tartar is a by-product of wine making* and, being thrifty chemists, we contacted several wineries in the Okanagan valley
about obtaining about 100 Kg. of cream of tartar. Calona Wines and Sumac Ridge Winery were both very helpful in that
respect and gave us cream of tartar, literally by the bucketful, and free of charge. For the sodium base we used soda ash,
which is essentially sodium carbonate.

The first stage was treating the cream of tartar with sodium carbonate to make the Rochelle Salt. In my case, I did
this in about 1.3 Kg. batches, the quantity governed by my largest metal container, a 10-litre stainless steel basin. The
reaction seems to go best with gentle heating so I used the BBQ in the back yard. This avoided tying up the kitchen stove
and producing smells in the house. Outside, to name just a few hazards, the reaction mixtures risked contamination by
grass clippings, dust, and flying ants, and investigation by our cairn terrier Maggie, also known as Dogzilla or Destructo.

This reaction is very similar to that when the cook uses baking powder, a mixture of cream of tartar and baking
soda (sodium bicarbonate). When mixed in water these react to form the carbon dioxide, which makes cakes, etc. rise. A
small calculation shows how much carbon dioxide the reaction will produce (over 100 litres!) when working on the
kilogram scale. This means LOTS of foaming. This is by far the most tedious and time-consuming part of the reaction, as
the carbonate has to be added very cautiously to avoid spillage. If we used sodium hydroxide, we could avoid the carbon
dioxide production, but so far, we have not found a suitable source of sodium hydroxide (lye).

We also have to know how much of each material to add. If the starting cream of tartar were pure, it would be a
simple matter to calculate the exact amount of sodium carbonate needed for the conversion. Another way might be to
calculate the theoretical pH of the solution at the end of the reaction, using the Henderson Hasselbalch equation (the kind
of calculation given to students by pedantic, if not sadistic, university professors). Unfortunately, as the mixture contains
many impurities, neither of the above two methods are likely to be accurate. Therefore, we have to rely on some other
method to know when the reaction is over. Sodium carbonate and Rochelle salt are quite water soluble, but cream of tartar
is much less soluble, so the end of the reaction could be taken as when all of the cream of tartar has just dissolved.

A complication is that the mixture turns dark brown. Probably this is due to the presence in the starting cream of
tartar of unfermented carbohydrates from the grape juice, which oxidize in the basic solution. There may also be some
protein material as well. These impurities also make the foam quite persistent.** The impurities can be extracted by pre-
treatment of the crude cream of tartar with hot water, but only partially. Because of the foaming and the dark solution, it is
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difficult to track the progress of the reaction. Therefore, we have to rely on the highly unscientific method of feeling for
any unreacted starting material with the bottom of the vessel with the stirrer!

My daughter interrupted me in the middle of one of these reactions, and informed me that it looked disGUSTing
and that all I needed was a pointed hat and a long gown with stars on it!

Crude Rochelle salt crystallizes out from the brown solution and can be separated, but there is still a lot more
dissolved in the dark liquid, what the chemist calls the "mother liquor", and further concentration and cooling gives more
product. In fact, we can repeat to get successive crops of crystals, but at some point the solution becomes too thick, dark
and sticky to make more recovery practical. Actually, the material that crystallizes out is the tetrahydrate of potassium
sodium tartrate, i.e., each Rochelle salt molecule is accompanied by four water molecules.

The crude material looks like coarse brown sugar, but really should be colourless if pure, so it needs several more
recrystallizations. Recrystallisation is a bit of an art. The aim is to grow as large as possible crystals of the material,
because, the smaller the crystals are, the greater their surface area:volume ratio and thus have relatively more impurities
coating their surfaces. Recrystallisation, needing careful control of temperature and concentration, is a test of patience and
skill. The former at least is a good scientific as well as moral virtue and thus the type of thing we are trying to teach
students by the crystal growing competition!

The sunny days in May were good for evaporating trays of the solution and the cool nights for crystallizing out
the product. Actually, when working on a large scale, the cooling is relatively slow. It takes heat to get the crude crystals
into solution, and this same heat is given out again when the Rochelle salt is coming back out of solution. This is not
usually a problem working with a few grams, but on the kilogram scale, it is significant. The mother liquors of
recrystallization also contain Rochelle salt, so these can in turn be concentrated, and more crops of crystals removed.
Later crops of crystals are darker and thus need another recrystallization, etc. The process can be carried on ad infinitum
but at some point it is not worth the effort.

Until about fifty or so years ago chemists had to mainly rely on crystallisation for purification of solids but since
then chromatography has taken over much of the drudge work, at least on the minor scale. Nevertheless, it is still
satisfying to produce nice crystals. You can also be reasonably sure that any compound you made is pure if it forms nice
crystals.

Actually, I have gained a lot of respect for M. Seignette, as he probably used a similar method to ours to obtain
Rochelle Salt as a well characterized compound, yet without the benefit of modern chemical knowledge and lacking of
any of the standard equipment that chemists now possess. Of course, if Jim and I had proper chemistry laboratories
available, our own processing of the material would have been easier. Being retired, we now have to scrounge up various
make-do pieces of equipment. The solutions have to be filtered at some point to remove insoluble material. For filtration I
used my shop-vac for suction and rigged up a device with a homemade wooden box, a plastic box from Home Depot, a
large plastic funnel from Canadian Tire, a homemade perforated plywood disc, spare pieces of central vacuum tubing,
and, of course, duct tape. Red Green would have been proud.

* This is the stuff that you sometimes find precipitated at the bottom of a wine bottle---the "wine diamonds". Although cream of tartar
is present naturally in wine, the Okanagan wineries actually purchase the pure material to add to their wine. It acts as seed crystals to
induce the cream of tartar already present in the wine to precipitate out of solution.

Ironically, the purchased cream of tartar probably originally derives from winemaking elsewhere. The Okanagan wineries just dump
their waste crude cream of tartar, "in the back forty", as one winemaker told me. It seems a pity to waste all of that material as it could
be purified by recrystallization from hot water, but probably the cost of collection and processing make it uneconomical. Curiously,
whereas tartaric acid and Rochelle salt are quite water soluble, cream of tartar is much less soluble, so there is quite an energy demand
in heating enough water to purify it.

**The foam head of a poured beer is also due in part to residual carbohydrate material.
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Open House
BIG Little Science Centre
Saturday October 27 2007

Theme “Spooky Science II”

Mark your calendar!

Join the BIG Little Science Centre Society!
Fill out this form and mail it and your check for $20 ($30 for a Family or Class Membership)

made out to BIG Little Science Centre Society to
BIG Little Science Centre Society,
Box 882 Stn Main,
Kamloops, BC, V2C 5M8

You will be placed on the membership list and receive our newsletter.
_____ I wish to become a NEWMEMBER of the BIG Little Science Centre Society.
_____ I wish to RENEWMY MEMBERSHIP in the BIG Little Science Centre Society.
_____ I wish to have a $30.00 FamilyMembership in the BIG Little Science Centre Society.
_____ I wish to have a $30.00 ClassMembership in the BIG Little Science Centre Society.
_____ I wish to make a further contribution of $_________to the BIG Little Science Centre.

(A tax receipt for this contribution will be issued by the BIG Little Science Centre Society.)

Name _______________________________________ Phone________________________

Address __________________________________________

__________________________________________

__________________________________________Postal Code __ __ __ __ __ __

E-mail Address < > Date____________________

I prefer to receive my Newsletter…..by Regular Mail ��…..by E-Mail ��
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Board of Directors of the BIG Little Science Centre Society

OPERATOR (Executive Director) Gord Stewart

PRESIDENT
Dr. Gordon R. Gore
Retired Physics Teacher, Science Writer

PAST PRESIDENT
Annette Glover
Medical Laboratory Technologist, School Trustee

VICE-PRESIDENT
Dr. Jim Hebden
Retired Chemistry Teacher, Author

Howard Grieve
Manager of Marketing and Sales for
Tourism Kamloops

SECRETARY
Sharon Cooley
Principal, Kay Bingham Elementary School

Dr. David McKinnon
Retired Chemistry Professor, Writer

TREASURER
Nataliya Lyon
Bookkeeper, Lecturer

Eric Wiebe
Retired Physics Teacher

Adele Stapleton
Volunteer Children’s Elementary Science Workshop
Presenter (Formerly with “Let’s Talk Science”)

Nancy Bepple
Co-op Coordinator
Co-operative and Career Education Department, TRU

Our Sea Creatures Tank is out of Commission

Due to repeated problems with unexplained failure of the electrical power supply to the sea creatures tank and
chillers, the sea creatures have been taken to Thompson Rivers University for safekeeping. The freshwater tank
is still in operation at our Centre. After experiencing at least three power failures to the sea creatures tank, and
the frustrating consequences, it was decided for the sake of the sea creatures surviving, they would be better off
at TRU until we can solve the electrical problems.
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What Happens at the BIG Little Science Centre?
(An Update for Newsletter Readers)

For readers who have not visited the BIG Little Science Centre recently, here is brief summary of what goes
on at the Centre. For more detail, see our website at <http://biglittlesciencecentre.org> or request a recent
copy of our 32-page booklet for potential major donors, called “What Happens at the BIG Little Science
Centre?”

Hands-on Rooms

There are two hands-on rooms, with more than 130 hands-on stations. Many visitors comment enthusiastically
about the true ‘hands-on’ nature of the BIG Little Science Centre.

Demonstrations

Several demonstrations (shows) are available. Our standard demonstration is on Light and Colour. This show
has been a standard for many years. We revise and improve it each year. We have other ‘shows’ that we do by
request. These are usually set up for a week or so, and may not be available when you visit. These include:

Magnetism (suitable for any age)
Air Pressure (suitable for any age)
Static Electricity (suitable for any age)
Waves and Sound (suitable for grade 4 to adult)
Physical and Chemical Changes (suitable for Grade 6 to adult)
Weather (suitable for Grade 4)
Forces and Motion (tailored to fit grade level)

Demonstrations last approximately 30 minutes.

Hands-on Experiments

We have developed a number of specific topic hands-on experiments that visiting classes can do when they
visit. These may require anywhere from 30 minutes to 90 minutes to complete, therefore advance booking is
very important. Here is a brief list. For details see our website, or phone the science centre at 554-2572.

Topic 1 Simple Machines (Grades 5 to Adult)
Module A: Balancing a Lever (20 minutes)
Module B: Three Kinds of Lever (15 minutes)
Module C: Experimenting with Pulleys (20 minutes)

Topic 2 Matter (Grades 2/3)
What is ‘Matter’? Properties of Solids, Liquids and Gases (90 minutes)

Topic 3 Light (Grade 4 to adult)
Module A: Shadows and Images (60 minutes)
Module B: Adventures in the Science of Colour (60 minutes)
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Topic 4 Chemistry

Module A: Solids (Crystals under a Microscope) (30 minutes) (Grade 4 to Adult)
Module B: Properties of Gases (15 minutes) (Grade 5 to Adult)
Module C: Properties of a Special Liquid (Water) (30 minutes) (Grade K to Adult)
Module D: Chemical Reactions (30 minutes) (Grade 6 to Adult)
Module E: Measuring Mass and Volume (60 minutes) (Grade 7 to Adult)
Module F: Measuring pH (40 minutes) (Grade 7 to Adult)

Topic 5 Electricity and Magnetism

Module A: Make a Simple Battery (30 minutes) (Grade 5 to Adult)
Module B: Simple Electric Circuits (30 minutes) (Grade 4 to Adult)
Module C: Experimenting with Permanent Magnets (60 minutes) (Grade 4 to Adult)
Module D: Experimenting with Static Electricity (60 minutes) (Grade 4 to Adult)

Topic 6 Biology

Module A: Stream Bugs (45 minutes) (Grades 2 to 4)
Module B: Stream Invertebrates (Bugs) (60 minutes) (Grades 5 to Adult)

Workshops for Teachers

The BIG Little Science Centre is ready and able to provide hands-on workshops for elementary and middle
school teachers in several areas of interest. These include: Electricity, Light and Colour, Simple Machines,
and Fluids. We may be able to assist with other topics by request. Contact your KTTA and ask them to forward
your request to the BIG Little Science Centre.

Open Houses
The BIG Little Science Centre has two Open Houses each year. The first is in February and the second is the
last Saturday before Halloween. We encourage everyone to attend our Open Houses to see what we offer.

Science Camps
We organize science day camps during teacher in-service days, when parents are looking for something for their
‘science keeners’ to do. Last school year we had four successful one-day camps. We also offered a one-week
summer camp in July, and had rave reviews from parents whose children attended. Several parents commented
enthusiastically on the highly ‘hands-on’ and ‘science-focused’ nature of our camps.

“BIGScience”
Our Newsletter “BIGScience” is published at least once monthly (sometimes more often if there is some
important activity going on at the Centre). All members and donors obtain the Newsletter by Canada Post or by
e-mail.

Midday Show
If you watch the Midday Show, with Larry Read, on CFJC TV 7, you will occasionally see Gord Stewart or
Gordon Gore doing special demonstrations for Larry’s Midday viewers, often with the assistance of Bert
Edwards Science and Technology School students.

For more detailed information about the BIG Little Science Centre, see our website at

http://biglittlesciencecentre.org .
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Major Supporters

Ministry of Education

Department of Fisheries and Oceans
Salmon Enhancement Program

Kamloops Kiwanis Club Ministry of Public Safety and Solicitor General

Gaming and Enforcement Branch

Barb Mui, Ph.D. Watson Engineering Ltd.

Carolyn Palaga Audiology Services Siemens Hearing Instruments


