APPLICATIONS OF THE MOLE


Mole Conversions

You can use the molar mass of a compound to convert between mass and moles, just as you used the molar mass of elements to make these conversions. 

1. How many moles of magnesium in 56.3 g of Mg?
2. How many moles are in 146 grams of NH3?

3. How many moles are in 295 grams of Cr(OH)3?

4. How many moles are in 22.5 grams of HCl?

5. How many grams of sodium chloride in 3.45 moles of NaCl?

6. How many grams are in 0.120 moles of AlF3?

7. How many grams are in 13.0 moles of H2SO4?

8. How many grams are in 1.6 moles of K2CrO4?


PERCENT COMPOSITION
The composition of a compound is usually stated as the percent by ______________ of each element in the compound. The percent of an element (X) in a compound can be found in the following way. 

(molar mass of X) (#X ’s)

%X  =  ---------------------------------------------  x  100


molar mass of compound
9. Determine the percent composition of carbon in sodium acetate (NaC2H3O2). 
10. Calculate the percent composition aluminum of aluminum oxide (Al2O3). 

11. Determine the percent composition of oxygen in magnesium nitrate, Mg(NO3)2. 

12. Determine the percent composition of sulfur in aluminum sulfate, which has the formula Al2(SO4)3. 

13. Determine the percent composition of oxygen in zinc nitrite, which has the formula Zn(NO2)2. 



14. Determine the percent water in CuSO4 • 5 H2O (s).

15. Determine the percent water in MgCO3 •5 H2O (s).

16. Determine the percent water in LiClO4 • 3 H2O (s).

EMPIRICAL FORMULA
The empirical formula is the ________________________ whole-number ratio of atoms of elements in the compound. In many cases, the empirical formula is the actual formula for the compound.  The formula for glucose is C6H12O6.  The coefficients in glucose are all divisible by ____.  The empirical formula of glucose is CH2O.
17. Determine the empirical formula for Tl2C4H4O6. 
18. Determine the empirical formula for N2O4. 

Calculate the number of moles of each element in the 100 g of compound.  To obtain the simplest whole-number ratio of moles, _________________ each number of moles by the smallest number of moles.  Find the whole number mole ratio for the compound.  These numbers become the ​​​​​​​​​​​​​​​​__________________________ in the empirical formula.

19. Determine the empirical formula of the following compound: 31.9 g Mg, 27.1 g P
20. The composition of an unknown acid is 40.00% carbon, 6.71% hydrogen, and 53.29% oxygen.  Calculate the empirical formula for the acid. 

21. The composition of an unknown ionic compound is 60.7% nickel and 39.3% fluorine.  Calculate the empirical formula for the ionic compound. 

22. The composition of a compound is 6.27 g calcium and 1.46 g nitrogen.  Calculate the empirical formula for the compound. 

23. Find the empirical formula for a compound consisting of 63.0% Mn and 37.0% O.


MOLECULAR FORMULA
For many compounds, the empirical formula is not the true formula.  A molecular formula tells the ​​​​​​​​​​​​​​​​​___________________ number of atoms of each element in a molecule or formula unit of a compound.  The molecular formula for a compound is either the same as the empirical formula or a whole-number _______________________ of the empirical formula.  In order to determine the molecular formula for an unknown compound, you must know the molar mass of the compound in addition to its empirical formula.  Then you can compare the molar mass of the compound with the molar mass represented by the empirical formula. 
 24. The molecular mass of benzene is 78 g/mol and its empirical formula is CH.  What is the molecular formula for benzene?  
25. The simplest formula for butane is C2H5 and its molecular mass is about 60.0 g/mol. What is the molecular formula of butane? 

26. What is its molecular formula of cyanuric chloride, if the empirical formula is CClN and the molecular mass is 184.5 g/mol? 
27. The simplest formula for vitamin C is C3H4O3. Experimental data indicates that the molecular mass of vitamin C is about 180. What is the molecular formula of vitamin C? 
28. Maleic acid is a compound that is widely used in the plastics and textiles industries.  The composition of maleic acid is 41.39% carbon, 3.47% hydrogen, and 55.14% oxygen.  The molecular mass for maleic acid is 116.1 g/mol.  (HINT: Start by determining the empirical formula for the compound.)
29. The composition of silver oxalate is 71.02% silver, 7.91% carbon, and 21.07% oxygen.  If the molar mass of silver oxalate is 303.8 g/mol, what is its molecular formula? 
30. The composition of a compound is 85.6% carbon and 14.4% hydrogen.  If the molar mass of the compound is 42.1 g/mol, what is its molecular formula? 

MOLAR MASS


The molar mass of a compound is the mass of a _____________ of the representative particles of the compound.  To determine the molar mass of an element, find the element’s symbol on the periodic table and round the mass so there is __________ digit beyond the decimal. For example, the molar mass of carbon (C) is ____________ g/mol, of chlorine (Cl) is ___________ g/mol and of iron (Fe) is _____________ g/mol.  In the case of NH3, the molar mass equals the mass of one mole of nitrogen atoms plus the mass of ___________ moles of hydrogen atoms. Molar mass of NH3 = ____ g/mol.














PERCENT WATER IN A HYDRATE


              Hydrates are compounds that incorporate ________________________ molecules 


             into their fundamental solid structure. In a hydrate (which usually has a specific crystalline form), a defined number of water molecules are associated with each formula unit of the primary material.  Gypsum is a hydrate with __________ water molecules present for every formula unit of CaSO4. The chemical formula for gypsum is                            CaSO4 • 2 H2O and the chemical name is calcium sulfate __________________. Note that 


the dot in the formula (or multiplication sign) indicates that the waters are there. 





       The water in the hydrate (referred to as "water of hydration") can be removed by                     	    heating the hydrate. When all hydrating water is removed, the 


	  material is said to be __________________________ and is referred to as 


		a(n) ___________________________.
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