CHM1301
Topic 2
Solvents and Solutes
Solutions:
· Homogenous mixture of two or more substances
· Solute: Substance getting dissolved 
· Solvent: Substance that does the dissolving 

Phase:
· Any of the three states of matter:
· Solid, liquid, gas

Concentration: 
· The amount of solute dissolved in a given quantity of solution 
· A concentrated solution has a lot of solute
· A dilute solution has a little solute 

	Very Important:













Mass percent: 

What are the mass percentages of carbon and oxygen in carbon dioxide, CO2?

Step 1: Find the atomic masses of all the components. 

C is 12.01 g/mol
O is 16.00 g/mol

Step 2: Find the number of grams of each component make up one mole of CO2.

One mole of CO2 contains 1 mole of carbon atoms and 2 moles of oxygen atoms.

12.01 g (1 mol) of C
32.00 g (2 mole x 16.00 gram per mole) of O

The mass of one mole of CO2 is:
12.01 g + 32.00 g = 44.01 g

Step 3: Find the mass percent of each atom.

mass % = (mass of component/mass of total) x 100

Carbon:
mass % C = (mass of 1 mol of carbon/mass of 1 mol of CO2) x 100
mass % C = (12.01 g / 44.01 g) x 100
mass % C = 27.29 %

Oxygen:
mass % O = (mass of 1 mol of oxygen/mass of 1 mol of CO2) x 100
mass % O = (32.00 g / 44.01 g) x 100
mass % O = 72.71 %

Molarity:

What is the molarity of 5.30 g of Na2CO3 dissolved in 400.0 mL solution? 



Moles of Na2CO3 = mass / molar mass
			= 5.30 g / 105.9888 g/mol
			= 0.50 mol
M = moles / volume 
	= 0.50mol / 0.40L
	= 1.25M 

Mole Fraction:

0.100 moles of NaCl are dissolved into 100.0 grams of pure H2O. What is the mole fraction of NaCl?



Mol H2O= 100.0 g / 18.0 g mol 
= 5.56 mol 



Add that to the 0.100 mol of NaCl 
Total Moles = 5.56 + 0.100 
= 5.66 mol 

Mole fraction of NaCl = 0.100 mol / 5.66 mol 
= 0.018

Molality:

What is the molality when 0.75 mol is dissolved in 2.50 L of solvent? 


		= 0.75 mol / 2.50 kg
		= 0.30 mol/kg

Density:

Mercury metal is poured into a graduated cylinder that holds exactly 22.5 mL. The mercury used to fill the cylinder weighs 306.0 g. From this information, calculate the density of mercury.


		=306.0 g / 22.5 mL
= 13.6 g/mL
