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Pinhole Photographers: Members of Team #1 (Olivia, Marcus, Dr.
Dave McKinnon and Matthew) pose beside their giant pinhole camera
before testing it out. The ‘photographer’ crawls inside the lightproof box,
and observes an inverted image of an outdoor scene on a wax paper
screen. A tiny pinhole is used instead of a lens, so that no focusing is
involved.

More Photos of Days 1 and 2 of Camp 3 on pages 7 to 10.
Thanks to GORD’S MAYTAG for the boxes!
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Please note! If you receive this newsletter by Canada Post, and would prefer to change to e-mail delivery,
please let me know at grgore@telus.net . It would help reduce mailing and printing costs. Thanks,

Gordon Gore (Editor)

Summer Public Hours of Operation
July 2 to August 29 2009

Monday to Saturday: 10:00 am to 4:00 pm
With a special show/activity daily at 11 am and 1 pm

We are closed Sundays and Holidays

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
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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 56,000 visitors have
enjoyed visits to the

BIG Little Science Centre!

This Newsletter is received by approximately 490 readers.

Back issues of BIGScience can be viewed at
http://www.blscs.org/ClassMembers/Newsletters/

A Young Troy Pettrisch
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Solder, Ice Melters and Making Aluminum
Jim Hebden. Ph.D.

What do all the things in the title have in common? They are all examples of lowering the melting temperature of a
substance by making a solution. A solution occurs when one substance dissolves in another to produce a mixture that
looks the same throughout. Examples of solutions may be liquids such as salt water and syrup (sugar dissolved in water),
gases such as air (oxygen, nitrogen and other gases), or solids such as alloys (metals dissolved in each other, such as
solder — pronounced saw-dur— or wedding bands containing gold, silver, copper and zinc).

A pure substance, such as water, melts at a temperature known as its melting temperature or melting point. The
melting temperature of a substance is the same as its freezing temperature. When you heat a solid such as ice, it
eventually reaches its melting temperature where we see both liquid and solid; when you cool a liquid such as water, it
eventually reaches its freezing temperature where we see both solid and liquid. If another chemical, such as salt, is added
to water, the amount of chemical energy in the mixture increases so that the temperature must be lowered below the
normal freezing/melting temperature in order to lower the chemical energy and allow the liquid solution to solidify. A
well-known example of freezing temperature lowering is found in the oceans. Although fresh water (lakes, etc.) freezes at
0oC, ocean water contains, on average, 35 grams of dissolved salts per 1000 grams of seawater and freezes at –2oC.

Ice melters such as common salt (sodium chloride) and calcium chloride increase the chemical energy of the ice
where the melter contacts the ice, simultaneously causing the temperature to decrease and melting to occur as a liquid
solution is produced. Almost all ice melters are compounds containing ions (electrically-charged atoms or groups of
atoms). The more ions an ice melter contains, the more chemical energy is produced and the lower the melting
temperature. Since sodium chloride (NaCl) breaks up into one sodium ion (Na+) and one chloride ion (Cl–), it doesn’t
lower the melting temperature as much as calcium chloride (CaCl2), which breaks up into one calcium ion (Ca2+) and
TWO chloride ions (2 Cl–). Sodium chloride lowers the melting temperature to –9oC whereas calcium chloride lowers the
melting temperature to –29oC. When an ice melter is added to ice, the temperature of the ice is actually lowered quite a bit
as the ice melts.

Aluminum production in the Alcan industrial plant at Kitimat BC starts with bauxite ore, which is about 50%
aluminum oxide mixed with various impurities. After purifying the bauxite to eliminate the impurities, heat is applied to
drive off water and produce aluminum oxide. Now a problem arises: aluminum oxide must be melted in order to make
aluminum metal but aluminum oxide melts at a temperature over 2000oC, which is too high to be useful. Alcan solves the
high melting temperature problem by adding a mixture to reduce the melting point. In this case, the mixture is made of
aluminum fluoride and cryolite ore (whose technical name is sodium hexafluoroaluminate). The added mixture lowers the
aluminum oxide’s melting point to a more useful 1000oC. A 10 million ampere electric current is then passed through the
melted aluminum oxide to produce pure liquid aluminum. (An electric kettle uses about 15 amperes of electrical current.)

Solder is an alloy most commonly made of tin, silver and copper. (Most solder used to be tin and lead alloys but
recent laws have banned the use of lead in solders because of lead’s health hazards.) The individual melting points of the
metals in solder are: tin = 232oC, silver = 962oC and copper = 1084oC. A typical solder contains 96.5% tin, 3% silver and
0.5% copper and the mixture melts between 217oC and 220oC. This is low enough for a soldering iron (which is simply a
tool having a heated point) to easily melt the solid metal solution. To solder two pieces of copper wire together, a
soldering iron is first ‘loaded’ with melted solder by touching the hot top of the iron to the end of a piece of solder.
(Solder is usually sold in the form of a thick ‘wire’ wrapped around a spool.) The soldering iron’s tip then is touched to
the place where the two pieces of copper wire are joined. The melted metal on the tip of the soldering iron flows onto the
pieces of wire and flows in between the pieces of wire, forming a new alloy where the melted solder touches the copper
wires. After the soldering iron is removed from the copper wire, the wire cools quickly and the solder solidifies, creating a
strong, electrically conducting bond between the copper wires. Because hot copper metal reacts with oxygen in the air to
form copper oxide, which is a poor electrical conductor that doesn’t join well to solder, a flux is used to help the soldering
process. A flux removes the oxide coating from the copper wires and allows the solder to properly join to the copper.

Now I leave you with some questions to help you think about what you’ve learned. Why is antifreeze added to the
water in a car’s radiator in the winter? Why do you think salt is added to the ice chips on the outside of the metal bucket
containing the ice cream mixture in an old-fashioned ice cream maker? Since water expands when it freezes, and since a
frog’s blood and tissues contain large amounts of water, why do you think the blood and tissues of a frog hibernating in
frozen mud during the winter don’t expand and ‘explode’ the frog, killing it? (Answers below)
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Science Fun for Your Family
What Causes Day and Night?

Gordon R. Gore
Illustrations by Moira Rockwell, Mission, BC

Figure 1
Moira Rockwell Drawing

Draw a happy face on a tennis ball to represent yourself, located in the northern hemisphere (Figure 1). Support
the tennis ball on a drinking glass, and darken the room. Shine a flashlight on the tennis ball as in Figure 1. Half the ball
is lit up, and the other half is in darkness. If the flashlight was the sun, and the tennis ball was the earth, you can see why
half the earth is in light and the other half in darkness.

The earth is rotating on its axis. Turn the tennis ball slowly, and stop when the happy face (representing you) is
experiencing ‘sunrise’. Then turn the ball until you are experiencing ‘noon’. Continue until you are experiencing
‘sundown’. Turn the ball further until it is ‘midnight’. From this simple model, you can see why day and night alternate.

Why Are There More Hours of Daylight in Summer?

Figure 2

Figure 3

Earth spins on its axis, like a top, once every 24 hours. This is what
defines a ‘day’ on our calendar. As a result, a point on earth is
sometimes in the sunlight, and sometimes in the dark. The axis of the
earth maintains a constant direction in space, the north end (north
pole) always pointing to the North Star (Polaris).

Imagine a line drawn from the centre of the earth to the
centre of the sun. See Figure 2. The earth’s axis is
tilted at an angle of 66�o to this imaginary line to the
sun. The axis maintains a constant direction in space,
facing the North Star. The planet spins just like a toy
top or a gyroscope, always pointing toward the North
Star. In summer, our part of the world tilts toward the
sun, as in Figure 2.

Imagine it is the first day of summer, June 21*.
Imagine the tennis ball with its axis tilted 66�o from an
imaginary line to the sun. Again, let the happy face
represent you. As Figure 3 illustrates, as Earth makes
its daily rotation, you will be in darkness for a shorter
time than you will be in daylight. On June 21, you
experience the most hours of daylight for the whole
year, if you live in the northern hemisphere. (In the
southern hemisphere, you experience the fewest hours
of daylight on June 21. It is winter there!)

*The actual date of the first day of summer may vary by
a day or two.
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Figure 4 Figure 5

On the first day of summer, someone who lives on or above the Arctic Circle (66�o north latitude) experiences
24 hours of daylight. See Figure 4. Anyone who lives on or below the Antarctic Circle (66�o south latitude) experiences
24 hours of darkness. Anyone who lives on the equator experiences 12 hours of daylight and 12 hours of darkness.

The first day of summer is called the summer solstice. On the first day of summer, the sun’s rays fall most
directly on the Tropic of Cancer, which is 23�o north of the equator.

Why Is It Warmer in Summer?

On June 21, planet earth is actually slightly further from the sun than it is in winter. Why is it warmer in summer, if the
planet is further away from the sun? There are two reasons for this:

(1) In summer, in our hemisphere, the sun’s rays strike our part of the world most directly. They actually strike the
Tropic of Cancer at 90o on June 21. (In our winter, the sun’s rays strike the Tropic of Capricorn directly, so the sun
warms the southern hemisphere more.)

(2) In summer, we experience more hours of sunlight, so the surface of the earth in our hemisphere has more time to
warm up.

The effects of sunlight that is more direct and more hours of sunlight prevail for the months of June, July, August and
most of September.

Why Do We Have Seasons?

There are three main reasons for the seasons we experience on earth:

(1) The earth’s axis is tilted at an angle of 66�o to the plane of its orbit around the sun.

(2) The earth’s axis does not change direction in space. It points to the North Star.

(3) The earth revolves around the sun once a year (365� days). For half the year, its axis points away from the sun in a
given hemisphere, and for the other half of the year, its axis points toward the sun in that same hemisphere.
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PENICILLINS
By David McKinnon Ph.D.

The penicillins are a well-known group of antibiotics, used now for over 60 years, and still with a wide
application against gram-positive bacteria* such as Streptococcus, Staphylococcus and Listeria, among others.

The original drug was obtained from the mould Penicillium notatum. In 1928 Alexander Fleming
noticed that this mould was able to inhibit the growth of certain bacteria and suggested its clinical use, but
commercial large-scale production required the efforts and talents of many more contributors, as well as
selection of a suitable strain of the mould that gave higher yields of the antibiotic. It was fifteen years later, in
1943, before large-scale production started.

The drug has been synthesized from scratch, but commercial production uses a product from the mould,
which is then chemically modified to make many varieties of penicillin available. These have improved
stability, and expand the application of penicillins to various bacteria and thus improve the effectiveness of the
type of drug. This has become especially important, as many bacteria have become resistant to various drugs. In
fact, penicillin resistant bacteria were found only a few years after its introduction. Some of the modified
penicillins are also active against gram negative* bacteria such as E. coli and H. influenzae.

Penicillin works by stopping cell wall synthesis in the growing bacterium by binding to, and thus
inhibiting, an enzyme necessary for building the bacterial cell wall. The bacterium is a single cell organism and
as it grows it swells, but without new cell wall material it cannot divide to replicate so that the internal stress
eventually ruptures its cell walls and the bacterium dies.

Various bacteria have evolved resistance to penicillin by either modifying their cell wall construction so
that the penicillin can no longer attach to the enzyme, or by producing another enzyme (lactamase) that breaks
the penicillin apart. Various modified penicillins have been produced with changes in their chemical structure
that protect against the action of lactamase. Alternatively, a compound called clavulanic acid can be given in
combination with the penicillin. Clavulanic acid has a chemical structure with some similarities to penicillin,
but it has no antibiotic effect. However, it competitively binds to the bacterium’s lactamase and so reduces its
action on the actual penicillin.

* This refers to how the bacteria react to a certain dye stain, which in turn tells how the bacterial cell wall is
constructed. There are gram–positive and gram–negative bacteria.

Thank You!

A special thank you to the Aurora Rotary Club of Kamloops for sponsoring underprivileged
campers at the BIG Little Science Centre summer camps. The Aurora Rotary’s support for
education is very much appreciated by all.
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Summer Science Camp 3 at the BIG Little Science Centre

Robert Rachel

Olivia Campbell

Matthew Treyden
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Stanley Volunteer Tara Dempster

Volunteer Adele Stapleton, James James “ready for shipping”

Soap Bubble Colours Four Chemists at Work
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Olivia Marcus Mason

Cassie Riley

Essa James Katrina
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Gord Stewart and Campbell Robert

An “In Camera” Meeting Camera Team #2

Camera Team #3 Camera Team #4


