) ’;L‘Ej /1. A hydrate of magnesium sulfate has a mass of 13.52 g. This sample is heated unt1 no watet”

\?%}

Determining the Formula of a Hydrate Name | L- !
Chem Worksheet 11-6

A hydrate is an ionic compound that contains water molecules in its structure. To determine
the formula of a hydrate experimentally, we must calculate the mole: mole ratio of the water portion
compared to the anhydrate portion. An anhydrate is the substance that remains after the water is
removed from a hydrate. When a hydrate is heated the water molecules are driven off as steam, leaving
behind the water-free anhydrate.

The first step to finding the formula for a hydrate is to record the mass of the hydrate. After
heating the hydrate, the mass is determined for the anhydrate that remains. The mass of the water that
was present is calculated by finding the difference between
the mass of the hydrate and the mass of the anhydrate. The
mass of the water and the mass of the anhydrate are each Mass of hydrate (CaCl, - XH,0) 472 ¢

Data Table

converted to moles using their respective molar masses. From ~ Mass of anhydrate (CaCl,) _356g
Mass of water 1.18 g

this a whole number ratio can be determined (see example).

Example
A calcium chloride hydrate has a mass of 4.72 g. After heating for several minutes the mass of the anhydrate is found to be
3.56 g. Use this information to determine the formula for the hydrate.

mass of hydrate — mass of anhydrate = mass of water
472g-356g=1.18¢g

- find the mass of the water driven off:

- convert the mass of anhydrate to moles: 3.562CaCl, _ 1molCaCl, _ 0.0321 mol CaCl,
1 110.98 »CaCl, .
- convert the mass of water to moles: 1.18H,0 g dmolHO o hess i H,0

1 18.02 DH.0
0.0655mol H,0 2 molH,0O

- find the mole H,O to mole CaCl, ratio: _
0.0321mol CaCl, 1 mol CaCl,

Since the compound contains 2 moles of water for every 1 mole of anhydrate the formula is CaCl, - 2 H,O
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Solve the following problems. Show work to support your answer.

19,
remains. The M%SO4 anhydrate has a mass of 6.60 g. Find the formula and name of the hydrate. =

5
A sample of copper (II) suffate hydrate has a mass of 3.97 g. After heating, the CuSO4 that 1emams

has a mass of 2.54 g Deterrirlne the correct formula and name of the hydrate. 25 W\S . 5 é‘?
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(T E )
When 5.00 g of FeC13 xH,0 a1e he%ated 2.00 g of H%O are drlven off. Find the chemical formula
and the name of the hydr ate. M%L»ww =0.0185m -
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A sample of the hydratekgof sodium carbonate has a mass, of 8. 85 g. I“g Ioses 1. 28 g when heated
Find the formula and the n; me of the hydrate "“?er 'g bod e p | , )

é/

's L i ; ; i

Albdg s,ampleé of hydrated calcrum sulfate is heated until all the water is drlven off. “{“he calcrurn

sulfate that rem ins has{ 3 mass Ofl 1[?? 0 § Find the formula and the chemical name of the hydrate.
A Vi ST 4Gy K
When 8. OO g “of Pb((’quOz)z tzOAare heated 1 E,14 g of HZO are driven off. Fmd the chem1cal3 /1,

formula ahd the name of the hydrate -6,07 t | o\
7. A hydrate Is determmed tog‘be 45 43% water and 54 57% C@Clz Find the chemrcal formula and

) name for this hydrate ( VHmt — assume that there is100 g total of hydrate compound.)
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Name .

HYDRATES
Many compounds crystallize from a water .solutioh with

Z/ 2 (T/g Ml (u (7S adhering to the particles of the crystal. ~

These compounds are called /?{, /r A/\B -

They usually contain a specific ratio - of Mettr” to ﬁV/&/)W A r/,.

It is possible to 7 '/L ~ these compounds to:dr_ive off the

(L/ 7"[ and then calculate the ratio. What is formed. is called the |
paly dnay  Sal4—

Example: NiSO; * 6 H,0

The»;%m;f A (> molecules of water adhere to

To calculate the formula mass of the compound, add the




Hydrates
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Problem: \So L 77 AL A
We have a 10.407 g sample of hydrated bamum iodide. After
heating to drive off the water, the sample weighs 9.520 grams,

1. How many grams of water were driven off? ___ 46 3 y

2. Convert grarhs of anhydrous salt to moles of Barium Iodide - 025

" 3, Convert grams of water to moles of water . u(”{ 43
4. determine the ratio;  moles of water = >

IIlOICS of barium i‘odide (anhy drOU,S) =
- 5. write the formula
BT, 2H, O

. Finid the formulas for the following hydra’tés if the amounts of anhydrous {
salts and water are as follows: ' |

0391 gL1231F5, 0.0903 g water 000 T

{"‘3,5

0.737 gMagnesmin Sulfite,  0.763 g water —fi% =6 1920, < (Y
fcﬁ lDL j l’(\’L U | { - 4
2.734 g Tron (II) Sulfate 2.270 g water o
‘i‘i SO ¢ 0 |76 \.
(A o1y
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Sample Lab Data for Hydrate Lab

You and your lab partner collect the following data in an experiment where a hydrated
compound of calcium sulfite (CaSOs3) is heated to dryness.

Data

Mass of evaporating dish, lid, and hydrated sample 52.00 grams
Mass of empty evaporating dish and lid 50.00 grams
Mass of evaporating dish, lid, and dehydrated sample 50.98 grams
Questions

1. What is the mass of the dehydrated sample?
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2. What is the mass of the water lost?
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3. How many moles of CaSO3. are present?

77N 7
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4. How many moles of water were in the sample?

, 0SG6G']

5. What is the formula of the hydrate?

(aSO,- WMo




