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Determining the Formula of a Hydrate Name
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 Data Table
mass of the water and the mass of the anhydrate are each Mass of hydrate (CaCl, - xH;0) 472 ¢

converted to moles using their respective molar masses. From ~ Mass of anhydrate (CaCly) __356g
Mass of water 118 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.

- find the mass of the water driven off: mass of hydrate — mass of anhydrate = mass of water
472g-356¢g=1.18¢

- convert the mass of anhydrate to moles: 3.562CaCl, ImolCaCl, ooy Cacl,
1 110.98 pCaCl, -
- convert the mass of water to moles: 118 2H,0 o JmolH,0 0.0655 mol H,O
1 18.02 2H,0 :
- find the mole H,O to mole CaCl, ratio: 0.0655mol H,0 _ 2 molH,0

0.0321mol CaCl, 1mol CaCl,

Since the compound contains 2 moles of water for every 1 mole of anhydrate the formula is CaCl, - 2 H,O

%‘,_\“w_’ Q 0S &%4 ‘ /"A»“"g{
H17204 xYi=
< ‘s A hydrate of magnesium sulfate has a mass of 13.52 g. This sample is heated untﬁ no waterM B
\{'j.;ﬁw%{ p % o
remains. The M%SO4 anhydrate has a mass of 6.60 g. Find the formula and name of the hydrate.

! A tx & i,»‘%

A sample of copper (II) suffate hydrate has a mass of 3.97 g. After heating, the CuSO4 that remains
has a mass of 2. 54 g DiterTlne the correct formula and name of the hydrate. 2.3 :sgg el 0 O16%l €. 59‘«{

791870 Y Wit ' .4
When 5.00 g of FeClq xH,0 are heated 2.00 g of H%O are driven off. Find the chemlcal formula
and the name or;the hydrate s {ng é\ = 0,0l 5\%“ fot t§ ?gg_wigm A Wt

B ¢

A sample of the hydrate of sodium carbohate has a mass, of 8585 g. I‘f loses 1. 28 g when heated

Find the formula and the name of the hydrate ‘Z,E’Jf% !

%
P

Solve the following problems Show work to support your answer.

‘;1:‘,‘/

Alb4dg sarnplg of hydrated calcmm sulfate is heated u t11 alf the water is drrven off e calcium _

sulfate that re ins ha\s; a mass Ofl 1{3 O( . Find the formula and the chemical name of the hydrate. ==
e { b+ {»{ K
When 8. OO g of Pb((’zHo,Oz)z xH,O are heated, 1 J4 g of H,O are driven off. Frnd the chemlcal3 "; 18y

formula and the name of the hydrate by

A hydrate is determmed to%e 4§ 43% water and 5}1.57% C@Clz Find the chemical form«hla and
name for this hydrate. (*Hint — assume that there is 100 g total of hydrate compound.)
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Chapter 10 — Review for Test (show all work on this sheet or on a separate sheet of paper)

N\

N
v g /1. :}Calculate the formula mass-of copper | OX|de

?v/ (.0 =043, 2 9h. 1D

. Calculate the formulf m‘assefnci@ssr&xﬁgermanganate

} o n 0{ %f‘«, ( \,
3. What s the percent car oni AeetreAad?» N

; 7&7

1;,!/
N % / 4 ) What is the percent barlum in barlum f
L/ ¢

\‘>¢L?Z - 75 s C /
5. Determine the emprrncal formulgaadmme’fﬁ compound where the__ e ég‘/)

sample cgntams 32.8 % Crand 67.2 % CI. QCF @\ C/é@@ﬂ’e
RN
76308 ) G, 2 = LT Gl
4 [ (L0, fé(i) Determine the emplrlcal formula and name for a compound where the
2 sample contains 8.29 % AI 32.7%Cl.and 59.0% O

%&C@H S07] m,[ 77 ) CZ @'ygtéc(wl
heo” e e i
7. Determine the molecular formula Sfer aco po rigj that has-a-molar mass of/
78 g/mol and is 92.3 % Cand770% . Cg
6%
%? \; (e 8 | Determine the molecular foeruIa\fBr“ac%pound that has a molar mass of
\.,f’ 695 g/mol is 26.7 % P, 12.1 % N, and 61.2 % Cl. é P | ) 2 L/éc)[

) ¢

1

~%I(O(wk %L) ( ‘7Zn~u\ 2
\ Nl
l 6N
Ce (0, - 1,4 9. O\/hat is the formula for a hydrate of strontium oxalate: massofhydrate is S( C () Xl
- “100 OOErams the mass of the anhydrous saltis 90 70 g C7Y é}/,,i?//
) (’(5( 0, fvmkb\ 0 (GO

“10. What is the density of fluorme gas at STP.

. SF(O eH e
47 f/ -~ - gs 7(/ ,
\ 11.What is the molar mas/?o/ﬁf a azs that h Mof 3.57 g/L at STP?

55‘; =019 oo 8009%\
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Molecular (True) Formula
Practice Problems (Level 1)

"
-
A

1. A compound has the following percentage composulon 26.7% carbon;
2.2%hydrogen; 71.1% oxygen. The molecular welght of this compound is
90. What is the compound’s true formuta? [} — > ~ |
2.2 25 ml ‘ L. Zrmfi’" L( ‘/Tﬂw = ‘CE’ 6[ &

2.  Acertain compound was analyzed and?ound to have the following com-
position: 54.6% carbon; 9.0% hydrogen; 36.4% oxygen. The true molecular
weight for the compound is 176. What is the molecular formula of the
compound? g’l .

2

Sale 90mll 229500 GHO ;(cj,ﬁgég.“

3. The percentage composition of ethane gas is 80.0% carbon and 20.0%
hydrogen. The molecular weight for ethane is 30. What is the correct
formula for this compound" A 7,% (( ZOmd [.j - C ;J

&y, G

a4 _ Analysis of a compound shows that it \onsi“sts of 24 3% carbon, 4.1%
-~ hydrogen, and 71.6% chlorine. The molecular weight of the compound is
determined to be’ 69 8 What molecular formula corresponds to these

o data? o ws,,vzg ool 1 Zomlcl
‘ CH‘ZL( (G H Clz

5. Anunknown compound isanalyzed and found to consnst of49 O% carbon |
2.7% hydrogen, and 48.2% chlorine. Boiling point data suggest that the
molecular weight of the compound is about 150. What molecular formula
") thi m d?

uld you predict for this compoun C /JZ L %? ( /J C/

(‘{uom}(( 2 Vol It L3Sl C [
6. A gaseous compound is found to have the following composition: 30 5%

nitrogen and 69.5% oxygen. The molecular weight of the gas is found tobe
91.8. What molecular formula corresponds to these data?

ol @ TS N0,
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