WORKING IN THE CHEMISTRY LABORATORY

I.
THE LAB BURNER


Materials:
Burner

Copper wire

Paper Clip




Striker

Aluminum wire

Crucible tongs




Match

Iron wire

Test tube holder




Paper clip



Small test tube
1.
Most laboratory burners are constructed in a similar fashion.  There is an inlet for the gas, an adjustment for the amount of gas, and an adjustment for the amount of air.  (See diagram).  A proper mix of air and gas will yield a faint blue flame for maximum heat and minimum soot.
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2.
Examine your burner before you try to light it.
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Identify the gas adjustment and air adjustment.  Close 

the air vents and connect the burner to the source of gas.

Turn on the gas just enough so that it can be barely heard. 
Hold the striker above the barrel of the burner and produce

a spark from the striker to start the flame.


3.
Hold the empty dry test tube with the test tube holders and

put it into the flame until you notice a change on the 

test tube.  Set the test tube on the bench top to cool.  When 

cool, examine the outside of the test tube.  (use a good flame and bad flame, note observations)

Q #1:  Using complete sentences, describe the flame when the air vents are closed.  Describe what happened to the test tube.  Suggest a reason for this observation.

4.
Adjust the flame to a blue color, about 1-1/2 to 2 inches tall, without a roaring sound, by changing the amount of air and the amount of gas.  Adjust the flame so that there is an inner cone (see diagram below).





You should be able to identify three regions in

the burner flame as shown in the accompanying figure.

Q #2: Sketch the burner flame as it looks with the air vents open.  Label the regions A, B, and C on your flame.  Indicate the color(s) present in the flame.

5.
The temperature of the flame in its various regions will be determined by placing metal
wires into the flame and seeing if they melt, NOT THERMOMETER.  The wires to be used are:


Aluminum:
melting temperature = 660 o Celsius


Copper:
melting temperature =1080o Celsius


Iron:

melting temperature = 1540oCelsius


Make a small loop on the end of the aluminum wire.  Holding the wire with tongs, place the loop in each of the regions of the flame, starting at the bottom of the flame and slowly raising the loop through the flame, in order the identify the region(s) in which each wire melts.

Repeat the above procedure using copper wire and then iron wire.

Q #3: Record your observations of these three wires in the flame.
Q #4: Where is the hottest region of the flame?  State an approximate temperature range for this region? (no thermometers in flame)
6.
Turn off the burner at the gas valve on the lab bench.  Push a paper clip half-way

onto a match, slightly below the head of the match.  Place the

wooden end of the match into the barrel of the burner, so that

the paper clip supports the match on the top of the burner.

Light the burner with the striker.

Q #5:  Describe what happens to the match.  What does this suggest to you about the burner flame?

II.
REACTION OF MAGNESIUM WITH HYDROCHLORIC ACID 


Materials:
Graduated cylinder (10 mL)

Magnesium strip




Thermometer



Hydrochloric acid (HCl)




Test tube
1.
Pour about 5 mL of hydrochloric acid into a graduated cylinder.  (Be sure to use proper methods of removing a stopper from a reagent bottle and pouring from a reagent bottle.) 

Graduated cylinders are designed to read correctly only if the bottom of the meniscus is the point where the volume is recorded.  (A meniscus is the slight curve that appears on the surface of many liquids.)  Read the volume when your eyesight is level with the bottom of the meniscus.

2.
Pour the acid from the graduated cylinder into the test tube.  Determine the temperature of the acid using the thermometer.   Do not attempt to “shake down” a laboratory thermometer.

Q #6: Record the temperature of the acid, estimating to the nearest tenth of a degree.

3.
Place the piece of magnesium into the acid and observe the reaction.  When the reaction has ceased, again determine the temperature of the contents.

Q #7: What are your observations of the reaction?

Q #8: What is the temperature at the end of the reaction?

Q #9: Reactions that give off heat are called  exothermic, while reactions that absorb heat are called  endothermic.  Was the reaction of magnesium and hydrochloric acid endothermic or exothermic?  Explain your choice.

III.
FILTRATION OF A SAND-SALT-WATER MIXTURE

Materials:
Sand

Tap water

2-250 mL beakers




Salt

Stirring rod

Graduated cylinder, 100 mL




Tongs

Filter paper

Ring and stand




Funnel

Evaporating Dish
Wire gauze

Sometimes liquids contain particles of insoluble solids, either present as impurities or formed by the interaction of chemicals.  If they are more dense than water, they sink to the bottom.  Most of the clear liquid above the solid can be poured off without disturbing the precipitate.  Such a method of separation is known as  decantation.  Fine particles, which settle slowly, are often separated from a liquid by  filtration.  In this section of the lab exercise, you will prepare a salt-sand-water mixture, which will then be filtered.

1.
Into a beaker place a small spatulaful of salt and about an equal amount of sand.  Using a graduated cylinder, measure out about 50 mL of distilled water and pour it into the beaker containing the salt and sand.  Stir the mixture with a stirring rod.


2.
Set up the filtration apparatus as shown in the

diagram.  Fold the filter paper along its diameter, then

fold it again to form quadrants.  Open up the paper so 

that it forms a cone.  Place the paper into the funnel.  




   

Moisten the filter paper with a few drops of water






 so that it will stick to the funnel.

3.
Pour the liquid mixture into the filter paper 

in the funnel.  Do not overflow the paper.  Try to

establish a water column in the stem of the funnel, 





       thus excluding air bubbles.  Add the liquid just fast

enough to keep the level under the top of the paper.

4.
After you have finished filtering, pour about 1/3

(approx. 10-15 mlof the  filtrate (the liquid that has 

passed through thefilter paper) into the evaporating dish.

Place the dish on a wire gauze, atop a ring on the ring stand.

Lower or raise the ring so that the bottom of the wire gauze will be at the hottest part of the flame.  Evaporate the liquid nearly to dryness.  Remove the flame when the solid particles begin to spatter out of the dish.  Remove the hot dish to a second cool wire gauze using tongs.

Q # 10: What property of sand enables it to be separated from the liquid by filtration?

Q #11: What is the substance remaining on the filter paper after the filtration?

Q #12:  What does the filtrate contain?

Q #13: What is the residue left in the evaporating dish after the liquid was evaporated?

Q#14:  What characteristics of salt prevents it from being separated from the water by

filtration?
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