Beaker

Beakers hold solids or
liquids that will not
release gases when
reacted or are unlikely
to splatter if stirred or
heated.

Beaker Tongs Bunsen Burner

Bunsen burners are used
for the heating of
nonvolatile liquids and
solids.

Beaker tongs are
used to move beakers
containing hot liquids




Buret Clamp

Burets are used Buret clamps are
for titration and used to burets -
are long graduated long graduated
pieces of glass y tubes used in
titration.

Clay Triangle Crucible

The clay triangle is used gl Crucibles are used for
as a support for heating certain solids,
crucibles when being 7 A N particularly metals, to
heated over a Bunsen e = very high temperatures.
burner. 2 <




Crucible Tongs

For handling hot crucibles;

also used to pick up other
hot objects. NOT to be
used for picking up
beakers!

Evaporating Dish

The evaporating dish is
used for the heating of
stable solid compounds

and elements.

Erlenmeyer Flask

Erlenmeyer flasks hold
solids or liquids that may
release gases during a
reaction or that are
likely to splatter if
stirred or heated.

Forceps

Forceps (or tweezers) are used to pick up small
objects.




Funnel

A funnel is used
to aid in the
transfer of liquid
from one vessel
to another.

6raduated Cylinder

A graduated
cylinder is used to
measure volumes of
liquids.

Glass Stir Rod

A glass rod is used to
manually stir solutions.
It can also be used to
transfer a single drop of
a solution.

Hot Hand

Hot hands are used
to move beakers
containing hot liquids




Pipette

A pipette is used to
transfer a small
volume of liquid (less
than one mL).

On top of some pipettes
are a “rubber bulb”

Spatulas

Spatulas are used to
dispense solid chemicals
from their containers.

Chemicals should never
be transferred with
your bare hands.

Rubber Policeman

Rubber policemen are
used on glass stirring
rods to assist in the
movement of
materials

Strikers

Strikers are used to
light Bunsen burners.

The flints on strikers are @u,___.—u

expensive. Do not operate
the striker repeatedly
just to see the sparks!




Test Tubes
13 x 100 mm test tubes

18 x 300 '“

mm test_ %
tube i

10 x 75 mm test tubes

Test Tube Holder

A test tube holder is
useful for holding a
test tube which is
too hot to handle.

Test Tube Brushes

Test tube brushes are ‘ !
used to clean test tubes o
and graduated cylinders. =T

Forcing a large brush into
a small test tube will
often break the tube.

i __

Test Tube Racks

@
r\

Test tube racks are for holding and organizing test
tubes on the laboratory counter. Plastic racks may
melt in contact with very hot test tubes.




Ring Stands

Ring Stands are a safe and
convenient way to perform
reactions that require heating
using a Bunsen burner.

Utility Clamps

Utility clamps are used to
secure test tubes,
distillation columns, and
burets to the ringstand.

Iron Rings

Iron rings connect to a
ringstand and provide a
stable, elevated platform
for the reaction.

Rubber Stoppers

Rubber stoppers are used
to close containers to avoid
spillage or contamination.

Containers should never be
heated when there is a
stopper in place.




Spot Plates

Spot plates are used when
we want to perform many
small scale reactions at
one time. We will use
these many times during
the year.

Watch Glass

A watch glass is used to
hold a small amount of
solid, such as the
product of a reaction.

Water Bottle

A water bottle has a
spout that delivers a
wash solution to a
specific area. Distilled
water is the only liquid
that should be used in a
wash bottle.

Wire Gauze

Wire gauze sits on the iron
ring to provide a place to
stand a beaker.

On older wire gauze, the
white material is asbestos!




Due Next Class Meeting

Purchase Safety Goggles

Purchase Chemistry 110 Laboratory Manual (bookstore)
Purchase Scientific Calculator

Purchase (or print out) Periodic Table

Review Summary of Ions (web - we will need to know)
Review Elements (web - we will need to know)
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SIGNIFICANT FIGURES

How long is the nail?

0in 1 2 3 4 5

8|
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So we do not over state the precision we use...

Slgnific: nt Digits

http:/ithemalloryfamily.net
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SIGNIFICANT FIGURE RULES

Exampie [Sig. Digits Sm-Nmanunl

1 All non-zero digits are significant

1.589] 4 15808400/
0.897] 3 8.97E-01]
36000/ 2 3.6E+04)
2Significant Zero's
aAll sandwiched zero's. 13.02] 4 1.302E+01)
1.0002| E 1.0002E+00)
10.5 3 1.05E+01,
bAl trailing zero's preceded by a digit 5.000] 4 5.000E+00]
10 the right of the decimal point 20,000 5 [2.000008+01|
15.00 4 1.500E401
3Non significant Zero's
alLeading Zeros 0.0200] 3 2.00€-02)
0067 2 6.7E+01]
bTrailing Zero's to the left of the decimal 56000/ 2 5.65+04)
pointin @ number without a decimal 1360 3 136E+08)
point

“NOTE: Write the numbers in exponential notation if you have any doubt. All Zeros used to
indicate the power of 10 (order of magnitude) are not significant




Significant Figure Rules SIGNIFICANT FIGURES

* Remember...

Rounding Off
— The last digit you are not sure of.

11fthe last digit to be retained in @ number is followed by a number less than 5 (<5),

— All non-zero digits are significant ROUND DOWH.
. . . ) Round to 3 significant figures:
— All leading zeros are insignificant [ @J rounds to zgl
— All sandwiched zeros are significant ‘ = founds o e
_ Trailing zeros 2:!;5::!::-00% retained in a number is followed by a number greater than 5 (>5),
+ To the right of the decimal point are significant Round to 2 significant figures:
« To the left of the decimal point are insignificant } o:“ijg' oune o 5 uﬁ‘
+ Do some examples... ‘ LR rounss o a7
H H H HaH 3 If the last digit to be retained in a number is followed by 5 (0000000... implied),
» Next... Rounding significant digits... ROUND the last digi retained o an EVEN NUMBER.
Round to 2 3
[ 1.78] rounds o, 1.8
[ 1 uﬁ_q rounds to. 1.0
[ 1.45 rounds to 14

Round to 4 significant figures:
[ 67.835 rounds to 67.89
[ 67.885 rounds to |
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Examples
Scientific Method
» Scientific Method — general methods of observations, rules for
L . reasoning, and making predictions
126 totwo s!gn!f!cant d!g!ts » Can be broken down into:
12.5 to two significant digits — Observations & Measurements
13.5 to two significant digits — Hypothesis
12.5001 to two significant digits — Experiments
11.5001 to two significant digits — Theory
1000 to two significant digits - Law

http://themalloryfamily.net http://themalloryfamily.net



What we now use...
The Scientific Method

« Observations (forming the question)
— Idea / Thought

+ When a horse gallops, what is the minimum number of feet touching
the ground at any one time?

Please pick “1”

http:/ithemalloryfamily.net

The Scientific Method

*When the horse gallops, all feet come off the ground.
*  Experimentation (The Data)
— By independent analysis to confirm hypothesis
+ Take pictures and analyze the pictures

June of 1878
/?e,es’

?‘@i@e«\eé\%

Edward James Muggeridge Amasa Leland Stanford

http:/ithemalloryfamily.net
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The Scientific Method

» Hypothesis (The guess)
— Explain the observation, mathematically if possible
+ When the horse gallops, one foot is always touching the ground.

http://themalloryfamily.net

The Scientific Method

* When the horse gallops, all feet come off the ground.

* Theory / Law (accepted truth)
— Proven over time
+ Verify by analyzing lots of horses over a sufficiency long period of
time.

http://themalloryfamily.net



The Scientific Method Commonly Used Prefixes

Observations and Measurements
(qualitative data)
* Mega, M

— 108 or 1,000,000 times

- Ko, k
— 103 or 1,000 times
ol ) — 102 or 1/100%
. m’ m
iy LA
+ Micro, p

Law — 10 or 1/1,000,000t"
(deseribes a fundamental
relationship of nature)

http:/ithemalloryfamily.net http://themalloryfamily.net

SIGNIFICANT FIGURES Examples

Multiplication and Division

2x3=
1 The LAN is the number with the least number of significant figures.
2 The answer (product or quotient) can have no more significant figures than the LAN. 1 2 X 3 =
Example] » 12x12 =
Calculate the volume of a rectangular solid that has a length of 4.16 cm, a width of 2.2 cm,
and a height of 2.00 cm 102x3=
Volume = Length x Width x Height 1 00 X 1 00 =
Volume = (4.16cm) (2.2cm) (2.00cm) =
T 1/2

Volume =-18.304-cm* (incorrect)

Volume = 18 cm? (correct)
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SIGNIFICANT FIGURES Examples

The Leaset Accurate Number (LAN) the number of digits to which the answer is expressed.

12+10=
Addition and Subtraction

100 +1 =

1. The LAN is the number with the least number of digits following the decimal point.

2. The answer (sum or difference) can have no more digits following the decimal point than the LAN 12.3125783 + 1 =

Example: 14 + 10 =
‘What is the total mass of a mixture made by mixing the following substances?
60.0 + 10.001 =
212 g water (LAN)
g salt

8
1.88  gsugar

R A
216 g (correct)
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Why Conversion is Easy...

Conversion Factors
(Important Stuff)

Relates one unit to another unit

Convert British to Metric (1in - cm) ]
Convert units within system (1kg > g) ,G

We use “conversion factors” — many are listed on inside : _—
back cover of book

1inch is equivalent to 2.54 centimeters G

Therefore “1in = 2.54 cm” is our conversion factor for
inches & centimeters

_—
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More with Conversions
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/

roee _/_\ End of Class

RGE
dihydrogen
phosphite
| _ dihydrogen
b P05 phosphate
hydrogen carbonate
OR bicarbonate
hydrogen sulfite
OR bisulfite
hydrogen sulfate
OR bisulfate
nitrite

nitrate
OH" hydroxide
acetate
cyanide
OCN" cyanate

MnOs  permanganate

clo” hypochlorite BrO~ hypobromite 10" hypoiodite
cloy chlorite BrOz bromite 107" iodite
Clos chlorate BrOs” bromate 105" iodate

o Clos  perchlorate BrO;  perbromate 105 periodate

htp://themalloryfamily.net
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More with Conversions




