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Percent Composition Notes

Percent composition is the percent of each element that makes up a compound
based on the mass.

%element = mass of element x 100
mass of compound

Example 1. Determine the percent composition of carbon dioxide.

Using the periodic table, find the mass of each element then multiply by the number of atoms of
each element in the compound.

Find the mass of carbon: 1 carbon x 12.01g=12.01gC

Find the mass of oxygen: 2 oxygen x 16.00g = 32.00g O

Find the mass of carbon dioxide: 32.00g + 12.01g = 44.01g

%C = mass C/ mass CO, x 100= 12.01g/44.01g X 100 = 27.29% C
%0= mass O/ mass CO, x 100 = 16.00/44.01 x 100 = 72.71% O

Example 2. Determine the percent of nitrogen in dinitrogen pentoxide.
Find the mass of nitrogen: 2 nitrogen x 14.01g = 28.02g N

Find the mass of oxygen: 5 oxygen X 16.00¢g = 80.00g O

Find the mass of N,O,: 28.02g + 80.00g = 108.02 ¢

%N = mass of nitrogen/ mass of N,O5 x 100 = 28.02g/108.02g x 100 = 25.94% N

Practice Problems:
if a compound is made up of 10.0g of phosphorus and 25.0g of

| - xo P )
o :1;050 P+0 X)00 -~ ag.l. ¥

2. Determine the percen comgosuglon f nitrogen in aluminum N A l( NG 55 3
N-U20> - jaxgo\ Figie * W

3 Determine the percent of potassium in potassium phospnate.

K- 17.03 “703/3,3 X100 °

4. Determine the percent of 1ron in iron (lll) sulfate.




Honors Chemistry: Moles Classwork

CW: Percent Composition |
Calculate the percentage compositions for each of the following compounds.

1. potassium chiorate Y\Q\03 > 12255 8
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133,55 O 58 :

2. CoSO, = iS%g

Co ‘
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3. A compound that contains 2.16g Al, 3.85¢g S, and 7.68g O.
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Calculate the percentage compositions for the bolded element in each of the following compounds.

1. potassium chlorate 5. CoSO,

LC\O3
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2. CHOH = Ll(:.O(c%} 6. lithium carbide. .
9.0 LigyC = 39,72u
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3. tetraphosphorus decoxide 7. HO, -334.01L
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4. Fe;0, = 231.55 8. barium chloride BQC\a =05 3%
9 7.9 . .
M-—xidO : '-g'z':‘a"' X100 1 LJ{:JQU /-
23159 200 33

A




cw: One and Two Step Mole Problems
one Step Mole Problems

1. Calculate the molar mass for each of the following compounds.
a. sodium sulfate

B

Fats

b. aluminum phosphate

ARy

¢. ammonium hydroxide

NHuOH

2 What is the mass of 1.75 moles of zinc atoms?

__,\tEmﬂ_ys_.aﬂ_gA\_ : w
| Moy 2n
3. How many moles are there In 42.0g of aluminum?

d6.4) oA

4. How many atoms are there | 1.50 moles carbon?
.90 wol € ’e.wwbga*vﬂ% _(0.03 * % odom C
) :

mol C

5. How many moles are there in 7.50 X 102 atoms of iron?
23
.50 x|0 5

- Ux3 X10%3 atom Fe

6. How many molecules are in 0.254 moles of carbon dioxide?
| mol €U

7. How many moles are in 42.24 g of nickel(ll) sulfite” NV 2

-~
-




8. How many grams are in 0.049 moles of silver nitrate? A NO3

00499 mol AgNOS’M.XB 9 AgNoi
| mol A N03 ’

3. How many liters are in 12.42 moles of chiorne gas?

) 2Ud mol (1) 23U L Cla (996,32 LCly
I mol Clg

10.How many grams are in 0.0425 moles of potassium chloride? KCI

0.043Smo XL ) 7155 g k0
| mer K(
11. How many grams are in 6.21 mole of carbon tetrachloride? p C\y
lg.d ) mol CC\q 193.5) :
| moi CCly ‘

12.How many moles are in 4.16 L of dinitrogen pentoxide?

1L N30Os | vl NbOs = (G 180 mol NaOs
Add Y L NaOs

Moles 2 Step Problems Perform the following conversions.

13. 6g of S to atoms \073
695 | 1 ok 9" gm @
32.07 43 | mol S

14.6.02 x 10 atoms of"Zn to grams

e CAx10 T akem 2n ' mat 2n (6539 azZn .
o CA3x10%3 piom 2n I Mol 2N

CU aSU“' 15.5.5 x 10® molecules copper (I) sulfate to grams '
4.5 %102 aleatos Cu 5S04y | ol CusS0y 233,17 q (w$ty (9,1%10 g
¢

b-0haxl0 an?)U(UUS CuSy |V mod CuaSUL‘ CUJBU*

Ca[o 3 16.5.5 x 10* grams calcium carbonate to molecules

S .Svl()q Ca(Os \ Mo CQ(QL)\O.UN“O}Q%OU(UW (0(03
100.‘] aCu(Os l ol (ul03

(u[(,ﬁ\; 17. 244.2 g calcium hydroxide to lite

3 300 ol CCUS
Ca(03

e oo | ' ot Calof)a | 2 L Calod g e
- 74.09( aﬂCa(Orl\a ) mal CuloH),
18. 6.89 liters of bromine gas to grams
0-89L By | ) ol Bio 1398 a b MWSB‘&

aa.L\ LB(& ) ol 8()_
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cW: Empirical & Molecular Formulas
Empirical formulas

1. 114.02g of N reacts with 11.48g of O, what is the empirical formula of this compoung?

-.- o.azuq/o.mq AL

Hu% C ’ md(/ (7'73’/033\5(’ 7-(28 X o ’S
3 11(5.00 Jo

2. Calculate the empirical formulas of the compounds with the following percentage
compositions:
a) 40.2% K, 26.9% Cr, 32.9% O

HOa X M 10380817y
——\T—*“w ot J.comd - 2

264 Cr W sy 517 |
). qq L}(

o] 1wl = 403 9% 1
v ‘1(

b) 21.8% Mg, 27.9% P, 50.3% O

MgaMy) | mo] - 0.3%8/0-8%3 :

, Al 3 jMﬂ
r 2] wa 3
32.09P | 1 el - 6.q009 0.5 2 1 xa
3047 SJP

. 7
%933_0_}_"’“_2// : 3.1‘4'4/0'9%3 - 35 xd
o 40
3. Determine the ethpirical formula for the following two compounds.
a) 0.89g K, 1.18gCr, 1.27g0
6 §A9 L | mol K " 003370/03376' IX
361.103 L ‘ v 3
0337 = |
) 1sa (] | moi Cr ; 0.0337 /
.49 ql«
o 3 v >3 S x2

Ho(}DﬂO w




b) 1.03g K, 0.69g Cr, 0.84g O

= 0.0363U /5.01397 - Q

osu?oz Lmal__ = (.0525 /0.01337 2}

4. Calculate?he empirical formulas of the compounds with the following percentage
compositions:

a) 65.7% Sr, 10.4% Si, 23.9% O
705 ] | myl =7 ,1403 /.3703 = d
87.(oajSl
IO.HaS} ’ l mUlS;: .30 } 3700 ~ |
25,09 j?:
B3990] 1 mil 0 . gy ).3700 > Y
Ho.(/()jd

b) 34.58% Na, 23.3%P, 42.12% O

e
uShale|  tmol g0y ) 9503 = 272
JQ-‘MﬂNO

e
2334P] lmel | 9533 /9523 =1 *3

30,67739 > )

g ’ 3.y X9
u&‘w 0 | mul = ;7,(033{/,75&3 3
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Molecular formulas

netermine the molecular formulas for the following:

+ empirical formula is CH; molecular mass Is 269

13.014 <:::i>
Cats
Adola g\ S

2. empirical formula is C,H,; molecular mass is 989

/

20.0\ __§§—-—- :
39.0v

3. A compound of phosphorus and OXygen contains 56.36% phosphor{;s. (ij the molecular mass is
AV 3

2204 g, what is the molecular formula?
- 109.44

Sﬁﬁgﬂ_\_ﬁ‘ﬂ— - ),M&}l.gm/ ) g2 =0
30.C|73P 1304

-

: = A0
hrﬁ.(oq 0 | mu .9 q}lSMé -1 .S ¥ o
I(o.CY)?go X 109,94
' oo

Netermine the molecular formulas for the following:

4. empirical formula is C;3H,0; molecular mass is 2164

\P

SY.oU
.

SH-OL)loO

5. compound contains 0.240 g C and 0.020 g H; molecular mass is 789

0&%%\#@5 . 60104y /.01.95 =
30140 Oom2/ B o

Ly [3.01 %

O.oaog‘rl ’ ) mol H . 0,0108/0,0145 > |

D



CW: Hydrates

1. What is the formula and name of a hydrate that is 85.3% barium chloride and 14.7% water?

BGUQ

xS, 3 | ol Balle _ (U045 mo\/(JHOCl%’ = |
sy § ocls

14 79t 'ISIB:)(O' ;Izc-)() = (.51 SQMOI/O-UUQ§ - ok

2. A 4.89 grams sample of a hydrate was heated, and after the water was driven off, 3.87 g of
anhydrous calcium sulfate remained. Determine the formula of this hydrate and name the

compound. COSOL|
hyaae - Y- ¥dc
Saly - 307 y
NYEr - 10 9_

3,670 Ca0y] | mlCa¥y . o.oaxu/o.oaw - |
13001 360509

W‘J o o,oswjo.oaxq > o~
1501 j a0

3. A 1.628 grams sample of a hydrate of magnesium iodide is heated until its mass is reduced to
1.072 g and all water has been removed. What is the formula of the hydrate?




h | \‘Q’ qc3
SD\L\M* > 3. ?

wLer 7 ) .04

105.49 33\803(03
\.OQ% Haf»l | ol H30 i
= 0.00S O'USOLI 2 ol
5.0l 3‘136 e }

O. Given that the molar mass of Na,SO, * nH,0 is 322.1 g/mol, calculate the value of n.

O) {'\ﬂ& \)(?t(}u\‘} Ot AnhydioUs Satt and warer 65.07 Hs0
100 ~uy.| = M. Ty
’.Lﬁ_Q_Sﬁ v/60 =UU.). N%Y)L‘

343 g
4, 1g Noag | | mo] Noody - 0.3106/0.3105 o
ILIQ-OYgUO‘;QOLI

SM_'_@MLO : 3.1098/03:6’ 1O
lg.o:bgmo

6. Anhydrous lithium perchlorate (4.78 g) was dissolved in water and re-crystalized. Care was

taken to isolate all the lithium perchlorate as its hydrate. The mass of the hydrated salt
obtained was 7.21 g. What hydrate is it?

nwdiate =724
%M*’ - “‘783

Hal) = Q.LI%_

9-”33 Hao' | mot Hy() = 01349 /o.ouqé) > 4

l@.OMa\’laO

\O




7. A substance was found to have the following percentages by mass: 23% zinc; 11% sulfur; 2
oxygen, 44% water. What is the empirical formula? :

:1&55(321\\ \ Wi 2N - O|36‘7 /03LB > ) ZY\SOL‘
\r,3.3‘1<32'q

. 5 qZnWy ‘2“5"‘!_

ZNn S0y - SH,0 Z1ncsolfale anlahyd‘al-e

8. A 5.00 g sample of hydrated barium chloride, BaCl, - nH,0, is heated to drive off the water.

After heating, 4.26 g of anhydrous barium chloride, BaCl,, remains. What is the value of n in
the hydrate's formula?

n\date = S.00
Salk = H.

9. A 1.98 g sample of a cobalt(ll) chloride hydrate is heated over a burner When cooled, the
mass of the remaining dehydrated compound is found to be 1.55 g. What is the formula for the
original hydrate? How can you make sure that all of the water of hydration has been removed?




Stoichiometry Class Work

Part 1: Moles - Moles & Grams - Moles -
1. According to the equation: N, + 3H, = 2NH,, how many moles of ammonia will be
produced if 14.0 mol of hydrogen react with excess nitrogen?

IH.Omo\Ha) 4 mol NH3 _
3 moify

2. How many moles of sodium will react with water to produce 8.0 mol of hydrogen in the
following reaction? 2Na + 2H,0 = 2NaOH + H,

8-0 Mol Ha o vovsl 8}1 . ,bm"' UO\
l mol H3

3. How many mole of lithium chloride will be formed by the reaction of chlorine with 3.60
mol of lithium bromide in the following reaction?
2LiBr + Cl, - 2LiCl + Br,

3, 60 mal Ly Br

5. What mass of potassium chlorate is needed to produce 8.50 mol of oxygen? 2KCIO, >
2KC| + 30,

8.50mol10a| 2 no! LC10 1d3.99 a ¥C\O3 ‘

3 mol0y | ol LCIO3

6. According to the equation: N, + 3H; = 2NH,, how many grams of ammonia will be
produced if 14.0 mol of hydrogen react with excess nitrogen?

3 mol NA3 11703 ¢ i 154 SN\E
3 ol H 3 | H\omhs




7. How many grams of sodium will react with water to produce 8.0 mol of hydrogen in the
following reaction? 2Na + 2H,0 - 2NaOH + H,

8. How many mole of lithium chloride will be formed by the reaction of chlorine with 36.0

grams of lithium bromide in the following reaction?
2LiBr + Cl, > 2LiCl + Br;

2,00 0B | | mal LB, | & mol LG 0414 mo L\ )
90,34\ leBf‘ 2 Mol L8 |

9. How many grams of CO, and H,O are formed from 7.26 mol of propane?
CsHs+ 50, > 3CO, +4H.0

t . W\
7~3‘onw'(3*’8' 3 mol (0a luu.m 3,002 9 20mol C3Hs| U ol Hao 156 Hao
| molGetlg | ) mor COY — molCsHy | ) moi a0
27459 q (0, (535 9Ha0

10. What mass of potassium chlorate is needed to produce 8.50 mol of oxygen? 2KclO; =
2KCI + 30,

§.950 mol 0) < no KC|03 1329.93 k Cl0 A (ofqu] k(|0$\
; moi KCIOy




4. Calculate the mass of lithium required to produce 59.5 g of lithium fluoride. -
G F F mo . }

2s:44) a b ¥ & moibtF ) mol L |
g d from 300.0 g of fluorine?

h  How many’grams of lithium fluoride can be produce

@0,0 FJ \ \l » of T ‘ QSCIL” g L\F - L)Oq(ﬁ L F
' 35 .U()eaFJ. | mol Fa |

5 Write the balanced equation for the reaction of Calcium with gold (1) bromide.

(o 1 fuBe (oBi3 34AV

00.0 g of gold?

2. How many grams of calcium aré required to produce 2
20606 A0 | ) mol A ) ol Ca | U008 ¢ (o 30.393 (o
| mella .

G, 47 RV L eiAd

rams of calcium bromide can be produced when 350.0 g of gold

\ ol CQRQ )qq.ﬁg ‘ Cagla ~ 3‘0-33(08‘}/
o

b. How many
bromide react?

340, ) A)Bf ( X 4B
atles?  gMN& ] Q mol ABe ! 1 malabi,

3. Write the balanced reaction for the dombustion of propane (CsHs).

CaHg 505 3005 ¥Ys0

qq,oquS (3Hig miGHy |, mot(0

b. How many liters of oxygen are re uired to react with 99.0 g of propane:

G9.0qC308| | | D el 24 103

" ot gty | 1 mlG] ol 05
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