Lab: Making Solutions
Objectives:

One of basic skills in science is to make solutions with various ways of concentration of

solution.

As a basis for understanding of concentration of solutions, students will:
1) To understand of concentration of solution

2) To know the mathematic procedures to make the various solutions

3) To prepare various solutions.

Part 1: Weight Percent (%) and Volume (%) Solution

The ratio of solutes and solution is called as the concentration, which have various ways to define
concentration. For an example, when you cook, you need to add numerous table spoons of salt in
water to make 100 g salt solution as shown in the table 1. Here, salt is solute, and water is solvent
because water is much larger amount. As you can see at the table, the concentration of percent by
weight is defined by the weight of solute in 100 g of solution. Table 2 shows that the volume of

solute and total solution can also be used to express the percentage of solute by volume in a 100

ml solution.
(Mass of solute/mass of solution) X 100% solution = % solute (g/g) Equation 1
(Volume of solute/Volume of solution) X 100% solution = % solute (v/v) Equation 2

Tablel. Making salt solutions in % by weight

Beaker number | Table Spoon | Weight (g) | % by weight

1 1 2 (2g/100g)
X100 % =2 %
2 3 6 (6g/100g)

X100 % =6 %




3 5 10 (10g/100g)
X100 % = 10 %

4 7 14 (14g/100g)
X100 % = 14 %

5 9 18 (2g/100g)
X100 % = 18 %

One table spoon = 2 g of salt.

Based on table 1, please fill out the table below to fully understand the weight percent solution

calculation procedures.

Table 1A. Making salt solutions in % by weight

Beaker number | Table Spoon | Weight (g) | % by weight
1 2

2 4

3 6

4 8

5 10

One table spoon = 2 g of salt. Total solution =100 g.

Table 2. Making Rubbing Alcohol Solutions in % by Volume

Beaker number | Table Spoon | Volume (mL) | % by Volume
1 1 2 (2mL/100mL)
X100%=2%
2 3 6 (6mL/100mL)
X100% =6 %
3 5 10 (10mL/100mL)
X100% =10 %
4 7 14 (14mL/100mL)
X100% =14 %
5 9 18 (18mL/100mL)
X100% =18 %

One table spoon = 2 mL of rubbing alcohol.

Based on table 2, please fill out the table below to fully understand the volume percent solution

calculation procedures.




Table 2A. Making Rubbing Alcohol Solutions in % by Volume

Beaker number | Table Spoon | Volume (mL) | % by Volume
1 2

2 4

3 6

4 8

5 10

Part Il. PPM Solution

Another way to express concentration is in parts per million (ppm), which is widely used in

science. The ppm is defined as 1mg of solute in a total solution of 1000 g (1 kg), as shown in

equation 3. Examples of ppm solutions with calculations are described in table 3.

PPM= (mg solute /1000 g solution) X1000,000 (10°)

Table 3. Making salt solutions in PPM

Equation 3

Beaker number | Table Spoon | Weight (mg) PPM

1 1 2 (2mg/1000g) X 10° = 2 ppm

2 3 6 (6mg/1000g) X 10°= 6 ppm

3 5 10 (10 mg/1000g) X 10° = 10 ppm
4 7 14 (14mg/1000g) X 10° = 14 ppm
5 9 18 (18mg/1000g) X 10° = 18 ppm

One table spoon = 2 mg of salt

Based on table 3, please fill out the table below to fully understand the ppm solution calculation

procedures.

Table 3A. Making salt solutions in PPM

Beaker number | Table Spoon | Weight (mg) PPM
1 2

2 4

3 6

4 8

5 10

One table spoon = 2 mg of salt

Part lll: Molarity (M) Solution



The most used concentration term is molarity (M) in chemistry, the molarity is defined mole solute
over liter of solution.

Molarity (M) = moles of solute / liters of solution

Equation 4

A mole is defined as the amount of solute with Avogadro's number (6.02 X 10 23), which is the
number of atoms in 12 grams of carbon 12. As a result, the molar mass of any substance is the
mass in grams of one mole of its constituent particles. For example, carbon has a molar mass of
12 grams per mole. Molar mass is extremely useful for converting weight units into moles and
vice versa. In everyday life, a dozen eggs equals twelve. To convert 24 eggs to a dozen, multiply
them by (dozen/12 eggs), which equals 2 dozen. So, equation 5 can be used to convert 24g of

carbon into moles: 24 g carbon multiplied by (mole/12 g) yields 2 moles.

Mole: weight in grams x (mole/molar mass)

Equation 5

After obtaining the mole of solute, the molarity can be calculated by dividing by the liter of
solution, as shown in the table 4 below.

Table 4. Making Solutions in Molarity

Beaker number | Table Spoon | Weight(g) | Moles of Solute Molarity ( M)

1 1 2 (2g x (mole/58.5g) =0.034 0.034 moles /1L =0.034
2 3 6 (6g x (mole/58.5g) = 0.102 0.102 moles /1L =0.102
3 5 10 (10g x (mole/58.5g) =0.171 0.171 moles /1L =0.171
4 7 14 (14g x (mole/58.5g) =0.239 0.239 moles /1L =0.239
5 9 18 (18g x (mole/58.5g) =0.308 0.308 moles /1L =0.308

One table spoon = 2 g of salt, total solution: 1 liter

Based on table 4, please fill out the table below to fully understand the molarity solution
calculation procedures.

Table 4A. Making Solutions in Molarity

Beaker number | Table Spoon | Weight(g) | Moles of Solute Molarity (M)
1 2

2 4

3 6

4 8

5 10

One table spoon = 2 g of salt, total solution: 1 liter




Part IV: Preparing 100 mL of 1 M NaCl Solution

Step

1. Obtain a 100 mL volumetric flask.

2. Determine the mass (grams) of solid NaCl required to make 100 mL of a 1 M NaCl aqueous
solution. Showcase your work in the calculations section.

3. Fill the dry volumetric flask with the NaCl solute using a funnel.

4. Fill the flask approximately halfway with tap water. Swirl to dissolve the solute.

5. Carefully add solvent along the marked line on the flask's neck.

6. Invert the flask a few times to finish mixing.

7. Present your solution and calculations to the instructor for approval.

Calculations: 1.

Calculate the mass (in grams) of solid NaCl necessary to prepare 100 mL of a 1 molar aqueous solution of
NaCl.



