” Chapter 6: Empirical and Molecular Formulas

1. In each case below, the molecular formula for a compound is given. Determine the
empirical formula for each compound.
a) CgHg. This is the molecular formula for benzene, a liquid commonly used in
industry as a starting material for many important products. C H

b) CHsClO,. This is the molecular formula for a substance commonly called
dioxin, a powerful poison that sometimes occurs as a by-product in the
production of other chemicals. C b H'LC IZ O

€) CeHsN. This is the molecular formula for one of the reactants used to produce

nylon. C3 H 8 N

‘2. When a 0.3546 g sample of vanadium metal is heated in air, it reacts with oxygen to
achieve a final mass of 0.6330 g. Calculate the empirical formula of this vanadium oxide.
0.63309- 0.354bg =

V035469 / 20.94 3/ M = 0.00696 M /4 popap = | K> R (a7,
mass O -

0: 0218%/ 10 g/mt = 00174 MO /600096 - 25 xR 5 @5>

3. Asample of lead arsenate, an insecticide used against the potato beetle, contains 1.3813
g of lead, 0.00672 g of hydrogen, 0.4995 g of arsenic, and 0.4267 g of oxygen. Calculate
the empirical formula for the lead arsenate. = i
Pb: 138139/ 20714 9/me€ = o 00bL7? /6.00665 » | PbHAsO
TR o.oou‘r?.ﬂ/x.mj/mwﬂ L 0.0065 7 0.00665 = | 4
AS © 049959/ 14.42 9/m%R * 4. 006L1L7/ 6.00b65 |
0 : 04679/ lb 9/m®@ :  0.0247, 0.0006S - ¢

4. Cisplatin, the common name for a platinum compouné that is’hsed to treat cancerous
tumors, has the composition (mass percent) 65.02% platinum, 9.34% nitrogen, 2.02%
hydrogen, and 23.63% chlorine. Calculate the empirical formula for cisplatin.

Pb: ©50L9/ 195.089'™ 333 /0.323 I i
N ' 9349/ i4.o:39 Y 0.667/0.333 » 2 (P{: NZHQ (lz
H 2019 /lolg . 2 2 6. .33z * b -

: ’ i 7 »
5. The mbat Sdfnisniohm of 85741 (Nyion-6) is €4.68% carbon, 12.38% nitrogen, 9.80%
hydrogen, and 14.14% oygen. Calculate the empiricEI formula for Nylon-6.
£ b3.683/lz.a-'gxm = 535 7 0.887 = c f\(H 0
N G 12:38G/1401qrmee = 0,884 7 0.883 = | b ]
tH: q.ge Flolgymel = g0 7 0883 =
6. Aowhitg" [.I)g cfer‘i"s aﬁaﬂ'fed iand%%rﬁ\é’{o?{a&v%san Embirica! formula of P,Os. The
compound has a molar mass of 283.88 g. What is the compound's molecular formula?

or, 283.88 D,
emp-lorm mags - 141 94 Wj -2 ;{(PZOS-)# P‘,.Om

7. A compound used as an additive for gasoline to help pre
following percentages:

nt engine knocks shows the

71.65% ClI 24.27% C 4.07% H
The molar mass is known to be 98.96 g. Determine the empirical formula and the molecular
formula for this compound. | —
cl: 11459 73545 9/mee = 200 mef / 207 = | CiCh, 13489 2(0CH2) 2
C 24.219 712019 /maR . i,oz mj/{ 2.05 . 'z 618_46 = 2 e u
: 0 > Lo mel/ 1.07 = : AOAE \‘T
b 4”'013 4 B.I 5£?ompound consists of 40.00% C, 6.713% H, and 53.28% O on .r?ass basis and has a 0\2 2 |

molar mass of approximately 180 g. Determine the molecular formula of the compound.

C: 400/12.0) = 3.33/233 = | CH,0 = 30,53 s
H oo 1137100 = L4/ 3232 2 ) & ﬂ L(CH‘ D)’7 C.,Hnoe
0 ) 180g _ - L

: 53.2_8/ 6 = 3.33/332
- 30.63(
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