
ChemActivity   31  
 

Em%iri(al ,ormula 
(Can a &olecule Be -dentified by -ts 5ercent Composition?) 

 

Model:  3er(ent 6om%osition. 
 
The "e$cent co)"osition (by mass) of an element in a molecule is the mass of the 

element in the molecule divided by the mass of the entire molecule times 100.  Ar, 
because the number of atoms (molecules) is proportional to the number of moles of atoms 
(molecules),  

percent composition of element !  =  
mass of ! in one mole of the compound

mass of one mole of the compound
   ! 100D 

 

Ta:le 1. 3er(ent (om%osition ;:< mass= of some (ommon or?ani( 
mole(ules. 
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Critical Thinking Questions 
 
 1# $eri(y that the - c/m1/siti/3 4ive3 (/r ethy3e i3 Ta7le 1 is c/rrect# 
  
 
 
 9# :ill i3 the missi34 m/lec;lar (/rm;las a3d - c/m1/siti/3s i3 Ta7le 1#   
 
 
 
 3# Is it 1/ssi7le? 4ive3 the /ri4i3al data i3 Ta7le 1? t/ determi3e the - c/m1/siti/3 7y 

mass /( @ (/r 9A7;te3e with/;t ;si34 the eC;ati/3 4ive3 i3 the m/delD  I( s/? h/wD 
 
 
 
 
 E# Fased /3 the data i3 Ta7le 1? is it 1/ssi7le t/ determi3e the !"#$%&#'( (/rm;la /( a 

c/m1/;3d s/lely (r/m its 1erce3t c/m1/siti/3D  Ghy /r why 3/tD 
 
 
 
 
 H# Ghat (eat;re related t/ c/m1/siti/3 d/ all c/m1/;3ds with the same - 

c/m1/siti/3 haveD  
  
 
 

 

Information 
 

The empirical formula /( a c/m1/;3d descri7es the relative 3;m7er /( each ty1e /( 
at/m i3 the c/m1/;3d#  It is 4ive3 i3 terms /( the smallestA1/ssi7leAwh/leA3;m7er rati/s 
Ias s;7scri1tsJ#  :/r exam1le? the em1irical (/rm;la /( etha3e? C9@M? is C@3#  IN/te that 

the s;7scri1t O1O is /mitted#J   
 
 

Critical Thinking Questions 
 
 M# Ghat (eat;re related t/ the c/m1/siti/3 /( a c/m1/;3d ca3 7e determi3ed s/lely 7y 

1erce3t c/m1/siti/3D  
 
 
 
 
 
 P#   Qetermi3e the em1irical (/rm;la /( each /( the m/lec;les i3 Ta7le 1# 
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 "# The m()ecu)e ,-he.ene has the m()ecu)ar 4(rmu)a C67",#  8e4er t( Ta9)e " and 

determine the <ercent c(m<(siti(n (4 7 in this m()ecu)e#   
 
 ,# Determine the <ercent c(m<(siti(n (4 each e)ement in acetic acid> C7?C@@7# 

 
 ?# A m()ecu)e c(ntaininB (n)y nitr(Ben and (.yBen c(ntains D9y massE ?6#FG H# 
 

aE 7(I many Brams (4 H I(u)d 9e 4(und in a "JJ B sam<)e (4 the c(m<(undK   
 7(I many Brams (4 @ I(u)d 9e 4(und in the same sam<)eK 
9E 7(I many m()es (4 H I(u)d 9e 4(und in a "JJ B sam<)e (4 the c(m<(undK   
 7(I many m()es (4 @ I(u)d 9e 4(und in the same sam<)eK 
cE Lhat is the rati( (4 the num9er (4 m()es (4 @ t( the num9er (4 m()es (4 HK 
dE Lhat is the em<irica) 4(rmu)a (4 the c(m<(undK  
 

 M# A c(m<(und used as a dry-c)eaninB 4)uid Ias ana)yNed and 4(und t( c(ntain 
"F#JJG C> ,#,OG 7> and OP#O?G C)#  Determine the em<irica) 4(rmu)a (4 the 4)uid# 

 
 Q# R# H# S<encer> T# U# V(dner> and W# 7# 8icXard> Che$istry: Structure / Dyna$ics> 

Y(urth Zditi(n> R(hn Li)ey & S(ns> ,JJP#  Cha<ter ": Pr(9)ems: "?Q> "?O> "?P> 
"MQ> "M6> "MP> "QJ> "Q,> "Q?> "QQ> "QO> "6Q> "66> "6P> "O"# 

 
 

)$*+,#-'(
 
 "# ^ndicate Ihether the 4())(IinB statement is true (r 4a)se and e.<)ain y(ur reas(ninB# 
 

A)) c(m<(unds Iith the same em<irica) 4(rmu)a are is(mers (4 
each (ther# 

 
 
 ,# An unXn(In )i_uid c(ntains ?F#OG C and Q"#6G @ 9y mass#  The remainder (4 the 

c(m<(und is 7#  Lhat is the em<irica) 4(rmu)a (4 the c(m<(undK 
 
 ?# A c(m<(und c(ntaininB (n)y P> @> and `n is used as a denta) cement#  A sam<)e (4 

the cement is ana)yNed and Biaes ??#"6G @ and "6#JMG P#  Determine the em<irica) 
4(rmu)a (4 the cement# 
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