Use and Care for Top Loading Electronic Balance
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Measuring mass of chemicals is a very common and important step in fulfilling chemistry labs. For many years chemists needed to learn to master the beam balance - a precise yet time consuming instrument. Most chemistry labs now use forms of electronic balances - a more time efficient and user-friendly instrument. The digital readouts are also more precise than the traditional beam balance. The electronic balance has only one removable part - the weighing pan. It is a sensitive instrument requiring proper usage, care and maintenance. In this activity, you will learn:

· The proper use of the electronic balance

· The proper method to weigh out a desired amount of dry chemical

· Proper set-up and care of the electronic balance

· Different techniques to measure mass of a chemical

A) Set-up: (The teacher usually performs this before the start of the lab.)

Ensure the balance has a stable, level surface to rest on. It should be located away from heavy traffic (such as near the door), the windows or your work areas. It needs to be accessible and near an electric plug (naturally). Plug in the balance and turn it on by holding in the on/off button for a few seconds. Wait until the digital reading stays at a constant number and press TARE. This will set the balance to zero. Switch the reading to grams if not already done.

B) Weighing vessels: 
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In this class, we will often use weigh boats or filter paper as the carrying vessel of the chemical to be weighed. Weigh boats are containers used to prevent reagents from contacting the balance pan. They are made of polypropylene, a plastic that does not adsorb water. They are inexpensive and do not need to be handled with care. If one is torn or too dirty to be wiped clean, simply discard it. 

Filter paper is a cheaper version of the weigh boat. Simply fold the circle in half to a semicircle and then half again. Open the paper so the creases bend it into a crude cup.

Occasionally, we will need to weigh the chemicals in a transfer beaker or the actual beaker you are using to carry out your experiment. 

C) "TARE"ing the weighing vessel

This is the most common technique to determine the weight of a dry chemical. It is important to make sure the weigh boat is wiped clean to prevent contamination and false readings.

1) Place a weigh boat (or beaker or filter paper) on the balance. 

2) Hit TARE or button to get a reading of 0.0 g. 

3) Measure out the sample and record the value.

4) The balance measures the mass of an object to an uncertainty of ±0.05 grams,

D) Weighing by differences - for liquids 

Liquids should never be weighed as mentioned in part C. The risk of spillage and the time the balance would be occupied would be too high. Because liquids evaporate, it is often advisable to cap the top of the beaker when weighing. Find the mass of the empty beaker and cap empty, add the liquid and find the mass of the beaker, cap and liquid together. The difference of the two weights is the weight of the liquid.

1) Set the balance to 0.0 g

2) Weigh and record the mass of the beaker and cap

3) Measure the amount of liquid

4) Pour the liquid in the beaker

5) Return to the balance and insure the reading is at 0.0 g

6) Weigh and record the mass of the beaker, cap and liquid

7) The difference between the two masses is the mass of the liquid.

E) Weighing by differences - for solids  

Weighing by difference is used when it is important to know the precise amount of a sample that has been delivered into a reaction mixture. For this purpose, it is insufficient to simply tare a weigh boat and accurately weigh the sample that has been transferred into it, because some of the sample inevitably sticks to the weigh boat and does not make it into the reaction beaker on a subsequent transfer. Weighing by differences tells you exactly how much of the sample made it out of the weigh boat and (presumably) into the reaction beaker.
1) Set the balance to 0.0 g

2) Weigh the and record quantity of the chemical and weigh boat together

3) Transfer the sample into a beaker.

4) Weigh the emptied weigh boat on the balance; do not brush off any sample particles that are stuck to the emptied weigh boat. Record the mass of the emptied/dirty weigh boat.

5) The difference between the two masses will give the exact mass of the sample successfully transferred into the beaker.

F) Obtaining dry chemical from the stock bottle and into the beaker/weigh boat/filter paper:


To increase the accuracy of measuring out the sample chemical, one should follow these general guidelines.

1) Hold the stock bottle near the scale to prevent spillage. 

2) With a clean spatula, scoop some dry chemical from the bottle and carefully and tip the contents into the container. 

3) When you are nearing the desired amount of chemical, gently tap the spatula with your finger to allow the chemical to fall into your container little by little. 

4) Put any excess chemical into the beaker marked waste chemical.

5) Return the spatula in or next to the original stock bottle. Do not cross-contaminate the chemicals by switching spatula.

6) Never put excess chemical back into the stock bottle! This contaminates the chemicals!
G) Care for the balance


The electronic balance is less prone to damage than the older beam balances. However, it is still rather sensitive. Proper care for the balance will help it to stay in proper working order for a long time.

1) Protect the scale from hits or drops.

2) Never place chemicals directly on balance pan. Use a beaker, a flask, weigh boats or filter paper if provided

3) The scale is a delicate instrument - never overload it. Place only the chemicals and weighing containers on the balance.

4) Dry the outside of any container you place on the scale. A wet/dirty container will: 

a) give a false reading to how much chemical is inside the container 

b) leave residue on the pan that may stain or corrode it.

5) Clean all spills immediately

6) Return all weights to zero (reset TARE to zero), so that the instrument reads zero after weighing.

Other weighing tips

	Weigh objects at room temperature.
	A warm or hot object will create a convection current in the air around the balance pan. This fluctuating force reduces the air pressure on the balance pan and can make it difficult to obtain a stable reading.

	Weigh only dry or capped objects.
	Moisture can corrode the balance pan. Liquid evaporating from the sample can lead to unstable mass readings.

	Use approximate amounts and then measure them accurately.
	Weigh approximate amounts. For example, if the lab instruction asks you to weigh out 5.0 grams of a material, a range of 4.6-5.4 grams as measured by a balance is acceptable. It would take much too long to weigh out exactly 5.00 grams of the material. Instead, weigh the chemical to the nearest 0.01 g, stated in your laboratory reports. You should always use the balance to its full precision, and then tidy up the significant figures as your calculations develop.

	Use the same balance.
	It is critical to always use the same balance especially if calculations require more than one mass measurement, as each device might be calibrated slightly differently.

	Use weigh boats or folded filter papers.
	Weigh boats are containers used to prevent reagents from contacting the balance pan. They are made of polypropylene, a plastic that does not adsorb water. They are inexpensive and do not need to be handled with care. If one is torn or too dirty to be wiped clean, simply discard it. Folded filter papers are a cheaper version of weigh boats.


Investigation: Conservation of Mass Lab - S2 Science

Purpose

In this investigation you will compare the total mass of the products formed in a chemical reaction with the total mass of the reactants. You will be developing your skills using the top loading electronic balance. You will use the three weighing techniques mentioned in the "Use and Care for Top Loading Electronic Balance": "TARE"ing the weighing vessel, weighing by difference for solids and weighing by difference for liquids. You will also practice proper technique to obtain and measure dry chemical from a beaker.

Safety Considerations

As with all labs, wear goggles at all times. Some of these chemicals are harmful if exposed to the skin (such as Sodium Hydroxide). Avoid contact. If contact occurs with a solid, bush it off. If contact occurs with a liquid, rinse it off. Any spills or damage must be addressed immediately and reported to the teacher.

	Materials:
	

	Top Loading Electronic Balance
	Spatula

	Erlenmeyer flask
	Beaker of Copper sulphate solution - Cu(SO4)2 (aq)

	Stopper
	Beaker of Sodium sulphate solution - NaSO4 (aq)

	Graduated cylinder
	Sodium hydroxide solid - NaOH (s)

	Weigh boat
	Barium chloride solid - BaCl2 (s)


Refer to " Use and Care for Top Loading Electronic Balance" handout.

Procedure:

Part 1:

NaOH + Cu(SO4)2 reaction

a) Place a weigh boat on the electronic scale and set it to 0.0 g

b) With the spatula, place two pellets of NaOH on the weigh boat. Record the weight

c) Obtain an Erlenmeyer flask and stopper. Make sure the stopper fits snugly.

d) Set the balance to 0.0 g

e) Weigh and record the mass of the Erlenmeyer flask and stopper

f) Measure about 20 ml Cu(SO4)2 (aq) solution into the graduated cylinder

g) Pour the solution into the Erlenmeyer flask

h) Weigh and record the mass of the Erlenmeyer flask, stopper and the solution

i) At your work station, record your description of the reactants

j) Slide the NaOH pellets into the solution and quickly put on the stopper

k) Gently swirl the solution around.

l) Record observations about the reaction. (colour, bubbles, heat, etc.) Do not uncork the stopper!

m) Set the balance to 0.0 g

n) Weigh and record the mass of the entire apparatus

o) Uncork the stopper, pour the solution down the sink and rise out your flask. With paper towel dry the stopper and outside of the flask. Wipe out the weigh boat

Part 2:

 BaCl2+ NaSO4 reaction

a) With the spatula, place about 2.0 g of BaCl2 on the weigh boat. Record the weight

b) Obtain an Erlenmeyer flask and stopper. Make sure the stopper fits snugly.

c) Set the balance to 0.0 g

d) Weigh and record the mass of the Erlenmeyer flask and stopper

e) Measure about 20 ml NaSO4 (aq) solution into the graduated cylinder

f) Pour the solution into the Erlenmeyer flask

g) Weigh and record the mass of the Erlenmeyer flask, stopper and the solution

h) At your work station, record your description of the reactants

i) Slide the BaCl2 granules into the solution and quickly put on the stopper

j) Gently swirl the solution around.

k) Record observations about the reaction. (colour, bubbles, heat, etc.) Do not uncork the stopper!

l) Set the balance to 0.0 g

m) Record the mass of the used weigh boat

n) Weigh and record the mass of the entire apparatus

o) Uncork the stopper, pour the solution down the sink and rise out your flask. With paper towel dry the stopper and outside of the flask. Wipe out the weigh boat

When both parts 1 and 2 are completed, return the flask, stopper and weigh boat to their proper places. Work on the Calculations and Discussion questions.

Calculations (don't forget to include units!)

	Part 1
	
	
	Part 2
	

	Mass of Solid
	
	
	Mass of Solid and weigh boat
	

	
	
	
	Mass of used weigh boat
	

	
	
	
	Calculated mass of solid
	

	Mass of Flask, Stopper and Liquid
	
	
	Mass of Flask, Stopper and Liquid
	

	Mass of Flask and Stopper
	
	
	Mass of Flask and Stopper
	

	Calculated Mass of Liquid
	
	
	Calculated Mass of Liquid
	

	Calculated Total Mass of Reactants
	
	
	Calculated Total mass of Reactants
	

	Mass of Products, Flask and Stopper
	
	
	Mass of Products, Flask and Stopper
	

	Mass of Flask and Stopper
	
	
	Mass of Flask and Stopper
	

	Calculated Mass of Products
	
	
	Calculated Mass of Products
	

	Difference of 

mass of Reactants from 

mass of Products
	
	
	Difference of 

mass of Reactants from

mass of Products
	


Observations

	Reaction Number
	Name of Reactants
	Description of Reactants
	Description of Reaction 
	Description of Product

	1
	
	
	
	

	
	
	
	
	

	2
	
	
	
	

	
	
	
	
	


Discussion:

1) For each reaction explain how you know that a chemical change was involved.

2) For each reaction compare the total mass of the reactants with the total mass of the products. Make a general statement comparing the total mass of the products formed in a chemical reaction with the total mass of the reactants.

3) The Law of Conversation of Masses states that the total mass of the products formed in a chemical reaction is equal to the total mass of the reactants. Does the data gathered in this lab support the Law of Conservation of Mass?

4) Where there might be sources of error?

5) Does mass change as a result of rearranging atoms in a chemical reaction? Explain.

6) How could you prove that mass is conserved when a flash bulb flashes? Propose how you can make a fair test to prove this. 

Notes to the Teacher:

This lab fits in the Senior 2 Science Curriculum: 

(S2-2-05 Investigate the Law of Conservation of Mass and recognize that mass is conserved in chemical reactions.)

Teaching Proper Balance Techniques
Walk through the “Use and Care for Top Loading Electronic Balance” handout, modeling the proper procedure to obtain the chemicals and to weigh them with weigh boats and with a flask. Show how a spill on the balance pan will be detected and give a false reading.
Lab Prep:

Set up and plug in the balances at least 5 minutes before you intend to use them. This will allow the balances to “settle”. Set up the balances with some distance between them to avoid congestion.

The exact concentrations of the solutions is not vital, roughly a 0.1 M will suffice. Prepare the solutions in 400 ml labelled beakers for easy dispensing.

Prepare a “waste chemical” beaker near the beakers with the solids, provide one spatula per chemical.

Balanced Equations for the reactions (in case students ask)

Part 1

2NaOH (s) + Cu(SO4)2 (aq) → 2NaSO4 (aq) + Cu(OH)2 (s) (a blue precipitate)

Part 2

BaCl2 (s) + Na2SO4 (aq) → 2NaCl (aq) + BaSO4(s) (a white crystalline precipitate)

Notes on the Lab:
This is an amended lab I have done with my Senior 2 Science Class. They needed step by step instructions, which are included. If your class is more capable in directing themselves, you may wish to provide them with an outline of the procedure and let them develop their specific procedure. 

Outline of the Procedure:
You will react NaOH (s) with Cu(SO4)2 (aq)  in one reaction and BaCl2 (s) with Na2SO4 (aq) in the other reaction. You will weigh the reactants separately before the reaction, using the methods and techniques you have learned. The NaOH (s) comes in pellet form and the BaCl2 (s) tends to stick to the weigh boat a little. Take this in consideration when you determine the mass of the solids used in the reactions. You may use a flask to weigh the aqueous solutions. You will combine the reactants in a closed system. Remember, a closed system allows nothing in and nothing out. You will then determine the mass of all the products. Record your observations. Create a table to calculate the mass of the individual reactants, the combined reactants and the products. Has mass been conserved? How will you address this question?
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