Announcements Mass percent as a conversion factor

Wednesday, September 23, 2009

MasteringChemistry due dates (all at 11:59 pm): If you're given a mass percent, you can use it as a
= Ch 3: Fri, Sep 25 conversion factor between the element and the
compound
Exam 1: next Mon, Sep 28. whele sample
= 20-25 multiple choice questions A 3.5 kg sample is found to contain 2.6% Pb. How many
—_—
= Short answer (naming, chemical equations) grams of lead are present?

= 2 show your work problems
Mass percent = per 100 grams

For exam practice:
* Practice exams on webpage 100 g sample : Lb_gPb) €= Comersion fucter

= End-of-chapter problems (check answers in back

of book) b ke 2.6 3 I’L
00 anple
= Rework MasteringChemistry exercises for practice B'SM ’——ﬁ Fb

(without using hints) ,”2 o wo
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Conversion factors from chemical formulas

Chemical formulas give the ratio of atoms in a compound
= This can also be used to construct mole ratios

1 mol Fey(S0a); contains: _ 2 mol Fe
— -

wse subscripts
Assuwe | mol 3_moIS P

l Kb\lWl (cal
of (owrewwq JA mol O " £o rWLluuQA

How many O atoms are in 8.6 mol Fex(S04)3?

Yl mol [51500) 5 \Zwoh T~ Cozpezz Dabms
l Mol )3 l W
/F’Jégq 'c,.zgzs 0 afoms |

How many grams S are in 2.50 mol Fe;(S04)3?

.50 wol fek50,)s , Dpat'S | 320795 _iZLH g!
/M [nlfedit)s  [msps™ )

How many grams Fe are in 18.25 g Fe;(S04)3?
to convert from mass compound to g element, use

mass cpd - mol cpd - mol element - mass element
(4) MM wmol r4fio MM (3)

13.255 $e:T0,); 4 \w,.m% Tt 55%9Fe .

3&14 Tt [ motF2
Ml [5.047 4 Fe)
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Determining a chemical formula from element masses

You are given: e the elements presentin a
compound

e masses OR mass percentages
of elements

You can calculate: e The empirical formula

A compound made of C, H, and O is found to contain
68.8% C, 5.0% H, and 26.2% O. What is the empirical
formula?

. If given percentages, convert them to grams per 100 g

sample. If you're missing one element's mass, subtract
from a given total mass.

b¥F9C , 509 H, 26240

. Convert each mass to moles using the molar mass of

elements
| wol C _ v
eg.%jc,m_ 5.729 ml C
5‘06 Holmet B = Y9003 md
l.008 5 H
26290 Imelp - [.6%75 me{ O
lb.o09 O

. Use moles to make a formula, divide by smallest numbe

C_s,.?,"ﬂ {L}‘J-“I(oo‘b O(.u'ns = C’S.S H3O

1-67315 [.6335 [-.325S

. Make the subscripts whole numbers by multiplying all

by2,3,4,0r5. (., .4 0 x 2 = HGOZ
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Calculating molecular formulas

You are given: e empirical formula
® molar mass

You can calculate: e molecular formula

Molecular formulas are always whole-number

multiples of empirical formulas
<CH'7_>,§ = C3HL

Molecular: CsHg  Empirical: CH -

i

{1, ) x n = CyHaq - For this molecule, n="3

o
42.07€
C3He formula mass =47628g/mol _ h=
CH, formula mass =14.026 g/mol o

Mass spectrometry can be used to determine molar mass
of a compound experimentally.

A compound with empirical formula @as a molar
mass of 60.05 g/mol. What is its molecular formula?
EEEEE———
_ molar mass _ 60.059/m
== empirical formula mass 30.026 4/md

o "2

f —_—
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. Convert masses of CO, and H,0 to mol C and mol H

Combustion analysis

Combustion: compound + O, — CO; + H,0

You are given: e masses of CO; and H,0 produced

which elements are in the sample
total sample mass (if elements
other than C and H present)

You can calculate: ¢ empirical formula

¢ (molecular formula if a molar mass
Totel savple s is given)

A 4.30 mg sample containing C, H, and O produces

8.59 mg CO; and 3.52 mg H,0 upon combustion. What is

its empirical formula?

1.952 €~ mo| C

%.%Mﬁcotr l 9 _x lwd 02 . ImolC —
1000 my 44.0(4(Dz [ mel 2,

3.51 myHp. ta Wl Hz0 2 weol B
losbma = [.0l65H0 | mel Hz0

M 3.‘(03 E —-‘f-ww( \q'

. If elements other than C and H, calculate masses of C and

H, subtract from the total to get mass of other element,

and calculate moles of the other element. 190365
. - \z.olgq < - _ . C™
[-75264 md C l:‘,;sc = 2.344€-3aC ol D

5.09¢ €4 wiH, LOFQH - 3. qaq E-dg ‘ '\
me- ™o,
43063 4 ot —(2.34uc-3 9 r 3.9326-44) T 15616390, 10

16004 O

. Use moles of each element to calculate the empirical

formula as before. C race Hs.qog_q Om o Z CZH D
43ILE-S 1HES WES
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Difficult combustion problem

A 6.54 mg sample of a compound containing C, H, N, and
O produced 8.29 mg CO,, 4.53 mg H,0, and 1.76 mg N,
upon combustion. Its molar mass was found to be 208.2
g/mol. What is the molecular formula of Emsgw‘gﬂnd?

¢o (mme| C 2 el C
€77 g Coy o w2l ® b [R5 T
4Y.0l w9y | wol o, x \2:0lmg 7. 2623mg C

Lwamat (2.24:35—33)
Lig?) 'le Hzo,‘ L HZO x 2 mml H = 0 502?‘1 mms [ H
K"Dw”jHi’b 1ol §0 X 100%ms . 6.50Cmg H

{ mwol H

I?é " M l—’—’___’wm”Nz A————-zm‘w/,\) 13 Wi N
j L ZQ-DijML lmmI/Uz 0-129¢27

X I"].D/W? - /—?é mo N
[ mme(

0.54my —(1.25z3m,c ~0-5049Imq H - 176 mgN)

tat)

= 2.6/079 mo 0 - | meol 0.125¢7 mmal O
.00 w4 __(___,___/-
1.2 67 €1 wel 0)

A O
G H N

0-1%¢  ».503 0./126 0.12b .
= 4 N, O

0-12¢ 0126 ©0.[26 0./24

molar mass s zog /2 J/m.,( s 7
€W\\>.1corm»{a - [0o4.] 3/»19/

wag g
m { (' H - H N O
o(@CuﬂM‘ ormuﬂa:( ? €N202>z - C 1 4 g

—_
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Chemical equations

A chemical equation represents a chemical reaction with
chemical formulas.

Phase/state labels: (s)  solid

(n [iqmia(
NaCl(«ﬂ () 9as
> Safwader (aq) aqueeus (dissolued i iz-(?_)

Nag (2) woltea Nact

Reactants: substances that will react (on left side of
equation)

Products: substances resulting from reaction (on right
side of equation)

Write the chemical equation with phase labels:
Solid calcium reacts with chlorine gas to produce solid

calcium chloride:
CA'M- LQ‘

Calsd + Cy(3) — Cact, ()
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Balancing chemical equations

Balancing chemical equations: add coefficients in front

of formulas so that the number of each type of atom is

the same on the reactants side and products side

1. Only add coefficients, never change subscripts

2. Save elements (O, Cly, Na, etc) for last

3. Multiply fractions through so coefficients are simplest
whole numbers

4. Count polyatomic ions together if they don't react,
but count atoms if the polyatomic ion does react

(3 g lo
2 G+ % 0,5 e cop S H0
C: & < c-AHe
H: 4o 20 H: ZA0 2o
0r Xl» 26 0:3 & 8z
L\ Fe+ 3 0, -~ 2 Fe,03 [CQS+ Comilon
V'lw(‘ﬁf(f
Write a balanced chemical equation: - -

. 7 - . . . .
Sodium carbohate solid reacts with aluminum chloride to
. 3y - . T -
form aluminim carbdnate and sodium chloride.

Na4 /COQQ B

D NagC0s +~2Al1C, — /uz(ca;)E + HNaCl
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