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Virtual Lab #10: Empirical Formulas

PURPOSE;

) cedure to
During this virtual lab, you will learn the steps for carrying ot b :v?l?blt;floburns in air.
ate the empirical formula of the product formed when magnesium of the product formed,
you know the starting mass of magnesium used and the ﬁnal_masi From this data, it is
you can calculate the mass of oxygen from the air used in the experiment. o
possible to experimentally determine the empirical formula of magnesium |

calcul
Since

INTRODUCTION:

. ining with each
We can determine the atoms in a compound and the ratio of atoms combining

' la H20. This
other by looking at 5 chemical formula. For example, water has the chemical for:;;lms 2
formula tells yoy that the compound water is formed from hydrogen and oxygen
combining in g 9:1 ratio.

i ’ iri rmulas
When talking about chemical formulas, we can distinguish between empirical fo
and molecular f;

ormulas. An empirical formula is the simplest formula and gives you tilae b g
smallest whole number ratio of atoms combining in a compound. The molecular form}l

true formula ang tells you the actual number of each type of atom in the compound. It is me
possible that the empirical formula and the molecular formula of a compound may be the sa b o;h
but the molecular formula is often a multiple of the empirical formula. For example, H20 is H
the empirical and the molecular formula of water, meaning that the simplest whole number ratio

1s 2:1 hydrogen atoms to oxygen atoms and this also represents the true formula for this
compound. A com

pound such as glucose has an empirical formula of CH20 (the simplest ratio)
and a molecular formula of CgH 204 (the true formula.)

The molecular formula of a compound can be found if you know both the erlnpirical forrlnul?
and the molar mass of the compound. Let’s use glucose as an example. The empirical formula o

glucose is CH,0, meaning that a molecule of glucose contains a carbon, hydrogen, oxygen ratio of
1:2:1. The molar mass of gluc

ose is known to be approximately 180g/mol. To find the molecular
formula of glucose when gj i i

molecular formula is 180g/mol, we can see that
pirical formula. Multiplying the subscripts
¥ 6 gives us a molecular formula of CsH 0.

1t possible to find the empirical formula of a compound. If we know the
resent in the compound, we can

convert this to moles and then calculate a
atio of one element to another. This ratio will give us the empirical
formula of a compound,

Experimentally,



Lab #4: Empirical Formulas in which know the
. : In which you
o expenmentaﬂy caleulate gy empirical formula based ofI'of data
mass of each element Present in the Compound, follow these steps:
1. Convert Brams of ench element intg moles.
2. Divide moles of each ele

Dumbey of moles to obtain the m

ment in the ¢q

t
pound by whichever element has the smalles
m

ole ratig,

" hole number.
3. If the mole ratio is not a whole numbper, multiply to reach a w

Here is an example: NERARY
: i n from
Example 1. Solid Magnesium ribhon ig burned and combines with oxyge
Compoungd of magnes;j

v 5 g f the oxide
um oxide. If 0,297 grams of magnesium is ignited and 0.493 g o
,W

- ide?
at is the empirical formula of magnesium oxi
The gain In mass ig the mass of

Compound jg obtaine

0Xygen that combined with the magnesium:

Mass of 0 = 0.493 ¢ _ 0.297 g =0.19¢ g

Convert grams of magnesium

and grams of 0xygen to moles of each compound:
l
Moles of Mg=0.297 ¢ Mg x %gﬁ =0.01222 mol Mg

Moles of O = .19 g0x %‘%’5 =0.01225 mol O

We can use these mole values to
Mgo.o122200.o1225.
find that for this

the magnesium g

is now:
get our ratio for the compound. Our fomima'uisthe formula, we
Dividing both mole values by the smallegt mumbor - moles

.. f
; . irical formula o
pParticular example the ratio is essentially a 1:1 ratio. The emp
xide compound 1s thus MgO.

i d be
Since subscripts must be whole ngmherS, ltr“;?lul;lscripts
: lated to get whole numbers. Multiplying ou
by 2 would give us the formula X3Yo.



Lab #q. Empirical Formulas
PRELAR.

.

1. Write empirical formulag for the following compounds containing:
. 0.200 mo] ) and 0.600 mole ]

s i M Sz,
0.013 me| ¢, } Ay 8l2

b 0.0400 mol By

0400 mo] § d 0.160 mol O
QOL‘ Mb\ &CI
By
2 A student ;

lead oxide
gnited lead in o cryeibie i an oxygen rich atm"spherﬁltocfronfgbfe and the lead
CoOmpound, The mass of the eMpty crucible is 22.35g. The mass of the

before heating g 25.08g.

After heading, the mass of the crucible plus lead oxide formed is
25.05g. (Shoyw all worky)

2Pb+10_32Pb O
2
2:1:2
a.) What is the mass of Ph ip ad-oxide compound? Mmolar mass 5
25.6&g - 22.38g :Q2.33g of 2an3g

0} lead oxide compound? . 22.259
130%-28.059 :@ 25.08 9

c. Calculate th

2 -?2{,‘?
€ moles of Ph in th .oxide compound.
Vool = 7335, - twet -0122 (o))
20%.24 R

d. Calculate the moles of O in th -0x1de compound.

| me) |
Om{:@.@&é t e = ,cm-,q me )

15.99 e} . . he lead oxide
e. Calculate the molar ratio of Ph: O and determine the empirical formula for the
compound. Rotio o Empreal  Formuls,

Pbio e @ F Yeo,

20,5 /- N
g N* 205 - g /mel = zs.oég\ a5l O
Oz .6a5 - 92g/mel = ©3.94 4
g ) Mole ealer 2 qu
Nrolz 28.069 .

28 gimel Enpneal + NO

&P, mol = 63-9y %< W mol



Lab #4; Empirical Formulas
EXPERIMENTAL PROCEDURE:

Go to: hUps:/iwwy
performing thig eXperiment, g
our procedure should

Y 0“lllbe,t‘oml,wnlch?v;Ou FatxZJRvM. Watch the video sho

i eriment.
e the space below to write out a procedure for this exp

be g numbered list of commands telling someone what steps to follow
when performing thig experiment:

| Record e e an ey Cudbia (g)

2. Record 4, ss of

\ )'
Clueble, I'd, ard mMagn esium Lif_wnfj
3. Wrap  magneson Coi Usely and pPlace u ——
Y L(gh‘ \Duh&'l\ bumd“, eNSuee  Hacp no PLlamenla obie
S Puace  caucipe, Cose 4 buagen burner emoka is Proclict.
ISEPA Oy in. Bscaped €M
. Rase, (in Péradkcally 0 alicw 2
+ LeCMQ Clrue;
& Use

| Walall =t ]
M ¢ longer oA
be, “o ceo| NCa g R

5 ! veHe
e = 3 lass  reol  to siie Mo thick T4
and C€Neq Cmc‘.bile, to  beil Wo-}/:;l-
aq Weggh Cruc: b, Ohce, it has @
o Cleen

Clucible betew, Petum 'Y i rocedure you have just
REPORT FORM: Assume that a student followed the S?mef‘?en some of their
outlined above and performed the experiment. Belo.w is g:; r logic, then complete.
experimental data. Fill in any blanks in the data using yo

37.2__¢

1. Mass of eémpty crucible and lid. _;7 62 .
2. Mass of empty crucible, lid and magnesium ribbon . 34.1—:_ o.u2 g

Mass of magnesium used g7 9__ .
3. Mass of crucible, lid, and MgO product -
4. Show all work in your empirical formula calculation! 334-312= 3 g
Mass of magnesium oxide formed in experiment 29.0-5462 = o35 o
Mass of oxygen formed in experiment 038
Moles of magnesium used:

= .01 mol
2u.228 Slmol OOV

= of 2 e m
15449 /me
Moles of oxygen used:

- : 2 ()
LEX Experimental Empirical formula: Mﬁv
Ratio of Mg:O




Lab #4: Empirical Formulas
POSTLAB:

1. What are some possible sources of error in this experiment?
Some  MgO  Preduct Moy e  loer +o  escapgg  Smoke
a?d tre. é}% Ced. AC:E'[‘:-}.‘cﬂaiéy y Serme, ok el Mac'}!, L&
&t in fhe crucble after  the burning  Precess.
- What is the percent magnesium in the magnesium oxide compound based on your ,
experimental data? (Remember % composition= [mass of element/mass of compound] x 100%)

I Com® oF Mg = O.W29 y|pp = 60/
O30
3. 0.606 g of rust (iron oxide) is formed when 0.424 g of iron is burned in oxygen rich air.

the empirical formula of the jron oxide. What is the name for this compound? (Show all wo
¥ =z M o

Find
rk!)

b Fe +30, = J_‘F‘zoa

O b2y + X = 6.606

O. 063 mel Pe

"

mc\ Fe - * ':’_2_'4_@

SS.SHQCQ/MC‘

ol Oz o.g29 - p.oll mel O

18.99 9 |me !
¢/ :__C_’_ﬂ - 1.8
Fe : ®) 6.c08
1[5
2:3

EMF\‘P.‘CC«’ fcrmula Fe 2 03

Name :  iren (“IU') oxide



