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Introduction:
For laboratory work in a general chemistry course, three basic types of measurement using the lab balance should be mastered.  These are: 

(1) measuring mass directly, 

(2) measuring out a specific mass of a substance, and 

(3) determining the mass by difference.
These three types of measurement and the techniques for performing them are briefly described below.
1. Method #01:   Measuring Mass Directly:  direct measurement is used to determine the mass of a beaker or flask or similar object.  This is the simplest type of measurement made with the balance.  In a direct measurement, the object whose mass is to be measured is placed on the balance pan and the appropriate riders are moved into positions along the beams until the pointer is balanced at the zero point.  The mass of the object is read directly from the positions of the riders on the beams.

2. Method #02:   Measuring out a substance:  This technique is often used to obtain a desired mass of a solid chemical, such as table salt, that exists in the granular or crystalline state.  To do this, the riders are pre-set to the desired mass reading.  The substance being measured out is then added to the balance pan until the pointer is balanced at the zero point.  Keep in mind, however, that chemicals should never be placed directly on the balance pan.  A piece of paper or a container of some kind should be placed on the pan to receive the substance being measured.  The pre-set mass must then be equal to the mass of the paper or container plus the mass to be measured out.  This technique can be used for liquids as well as solids.  The liquid is poured into a container resting on the balance pan with the pre-set mass equal to the empty container plus the mass of the liquid to be measured.
3. Method #03:   Determining mass by difference:  finding mass by difference is an important laboratory technique.  As the name suggests, this technique involves subtraction.  One common use for this technique is to determine the mass of a quantity of substance, such as a liquid, that is in a container.  In a case of this sort, it is necessary to subtract the mass of the empty container from the combined mass of the container plus the substance.  Another important use of this technique is to measure changes in mass that occur during a chemical reaction.

Purpose:
In this experiment, you will learn how to perform all three types of measurement described here.  In addition, you will gain valuable practice in using the laboratory balance and in handling different materials and other apparatus.  Practice the various techniques of measuring masses using the lab balance, and gain experience in the techniques of handling laboratory materials.
Equipment:
(1) Lab balance

(2) Scoopula

(3) Watch glass

(4) 100 ml graduated cylinder

(5) 50 ml beaker

(6) 250 ml beaker

(7) Timer (wall clock)

(8) Weighing boats

(9) goggles

Materials:
(1) sodium chloride (NaCl)

(2) calcium chloride (CaCl)

(3) coins:  penny,  nickel

(4) filter paper (for weighing out solids)

(5) balloon

Procedure:
Part A:  Measuring Mass Directly
(1) Check your balance to make sure that the pointer is properly “zeroed”.  If an adjustment is necessary, consult your teacher.

(2) Place a penny on the balance pan.  Move the riders until the pointer on the balance is again “zeroed”.  Record the mass of the penny.

(3) Repeat step #2 for the objects listed below and record them as before.
a. Nickel

b. Watch glass
c. 50 ml beaker

d. 100 ml graduated cylinder
Part B:  Measuring Out a Substance
(4) Place a piece of filter paper on the balance pan.  Move the rider on the front beam until the balance is zeroed.  Record the reading.  Note: the filter paper should be folded or creased so that you can easily pick it up without spilling whatever is on it.

(5) Move the riders until they read exactly 7.5 grams more than the reading that you obtained in Step #1 above.  Record the setting on the balance.

(6) Obtain a quantity of sodium chloride on a weighing boat.  Using the microspatula, add this substance to the filter paper on the balance until the pointer is zeroed.  If you add too much sodium chloride remove enough to zero the balance.

(7) Place a dry 50 ml beaker on the balance pan.  Move the rider on the front beam until the balance is zeroed.  Record the reading.  

(8) Move the riders forward 22 grams further than they were in Step #4 Record the reading.  

(9) In a 100 ml graduated cylinder, obtain exactly 30 ml of water (from the tap).  Slowly and carefully pour the water from the graduated cylinder into the beaker on the balance pan until the pointer is zeroed 
Part C:  Determining Mass by Difference
(10) Measure and record the weight of the watch glass.

(11) Using the microspatula, obtain 20-25 spheres of calcium chloride using a weighing boat.  Carefully transfer the crystals to the watch glass.
(12) Measure and record the combined mass of the watch glass and calcium chloride.  Note and record the time you make this measurement.

(13) Using your microspatula, spread the crystals out on the watch glass.  Study the crystals and record your observations.  Set the watch glass and crystals aside to be reexamined later.
(14) Measure and record the mass of a piece of filter paper.  
(15) Obtain a quantity of sodium chloride (NaCl) in a weighing boat.  Using your microspatula, place one heaping scoop of the NaCl on the filter paper.  Measure and record the combined mass of the filter paepr and NaCl.

(16) Add a second heaping scoop of NaCl to the sample on the filter paper.  Measure and record the combined mass of the filter paper and the two scoops of NaCl.

(17)  Add a third heaping scoop of NaCl to the sample of the filter paper.  Measure and record the combined mass of the filter paper and the NaCl.  Discard the NaCl as instructed by your instructor.

(18)  Measure and record the weight of the 250 ml beaker.

(19) In a 100 mL graduated cylinder, obtain exactly 30 mL of water.  Carefully pour this water into the beaker.  Measure and record the combined mass of the beaker and water.


(20) Inflate a toy balloon and tie off the open end so that no gas can escape.  Measure and record the mass of the inflated balloon.

(21) Release the air from the balloon and reweigh and record weight of the balloon.

(22) Reexamine the calcium chloride crystals on the watch glass that you set aside earlier.  Record your observations.

(23) Measure and record the combined mass of the watch glass and its contents.  Note and record the time of this measurement.  Discard the calcium chloride as instructor.
Observations:



Data  Table  #1

	Part  A
	Substance  Description
	

	
	
	

	1
	Mass of penny
	g

	2
	Mass of nickel
	g

	3
	Mass of watch glass
	g

	4
	Mass of  250 ml beaker
	g

	5
	Mass of 100 ml graduated cylinder
	g

	
	
	

	Part  B
	Substance  Description
	

	
	
	

	6
	Mass of filter paper
	g

	7
	New setting (filter paper + 7.50 g)
	g

	8
	Mass of 50 mL beaker 
	g

	9
	New setting (50 mL beaker + 22.0 g)
	g

	10
	Move riders +22 grams
	g

	11
	Volume of water remaining in graduated cylinder
	mL

	
	
	

	Part  C
	Substance  Description
	

	12
	Mass of watch glass
	g

	13
	Time of measurement 12
	

	14
	Mass of filter paper
	g

	15
	Mass of filter paper + 1 scoop of NaCl
	g

	16
	Mass of filter paper + 2 scoop of NaCl
	g

	17
	Mass of filter paper + 3 scoop of NaCl
	g

	18
	Mass of 250 mL beaker
	g

	19
	Mass of 250 mL beaker + 30 mL of water
	g

	20
	Mass of inflated balloon
	g

	21
	Mass of deflated balloon
	g

	22
	Mass of watch glass + CaCl2 (after sitting)
	g

	23
	Time of measurement 22
	

	
	
	


Questions: (answer the questions on this handout worth 1 point each)

(1) Does the deflated balloon equal the original weight of the balloon.

If not, make a guess as to why the weights are different ?
(2) Calculate the change in the weight (=____g) of the calcium chloride crystals.

If the weight has changed, create a hypothesis to explain your observation. 
Weight difference:  
(3) When you measured out the three heaping scoops of sodium chloride were the weights of    each scoop the same or different    and why ? 
Wt. scoop #1 =                    Wt. scoop #2 =                Wt. scoop #3 =

(4) In using the balance to obtain weights of the objects placed on it, what were the possible sources of error in the measurements wrong or imprecise ?
(5) Which method would you use to measure out 5.0 grams of sodium chloride ?
(a) Method #01:
Measuring Mass Directly

 FORMCHECKBOX 
  (one measurement)
(b) Method #02:
Measuring out a Substance

 FORMCHECKBOX 
  (move riders)
(c) Method #03:
Measuring Mass by Difference
 FORMCHECKBOX 
  (two measurements)
Describe how you would make the measurement:
(6) Suppose that you wanted to know the mass of a quantity of orange juice that had been poured into a drinking glass.  Which one of the three measuring methods would you use to measure the weight ?

(a) Method #01:
Measuring Mass Directly

 FORMCHECKBOX 
  (one measurement)

(b) Method #02:
Measuring out a Substance

 FORMCHECKBOX 
  (move riders)

(c) Method #03:
Measuring Mass by Difference
 FORMCHECKBOX 
  (two measurements)
(7) Describe how would you carry out the measurement in Question #6 ?

Step #1:
Step #2:
(8) Which one of the three measuring methods would you use to measure the weight of a small stone ?

(a) Method #01:
Measuring Mass Directly

 FORMCHECKBOX 
  (one measurement)

(b) Method #02:
Measuring out a Substance

 FORMCHECKBOX 
  (move riders)

(c) Method #03:
Measuring Mass by Difference
 FORMCHECKBOX 
  (two measurements)
Explain your choice of method.
(9) Which one of the three measuring methods would you use to measure the weight of sugar ?
(a) Method #01:
Measuring Mass Directly

 FORMCHECKBOX 
  (one measurement)

(b) Method #02:
Measuring out a Substance

 FORMCHECKBOX 
  (move riders)

(c) Method #03:
Measuring Mass by Difference
 FORMCHECKBOX 
  (two measurements)
Explain your choice of method.
