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latom C+1atom O — 1 molecule COe¢
1dozenC+ 1dozen O —» 1dozenCO o
(12 atoms C) (12atoms O) (12 atoms CO) ¢

(Plaasll diya) Cajaty . 5l Bang dags o) g M@

(Mol ! 3axs) Jsalls
Bk 6.022X10%° (e OS5 a9 . @
Avogadro's number) jsalagdl dam  _awn 222l) 138 @




1 dozen =12 objects
1 mol =6.022 x1023 objects &

e adnln (Ko A5l aa slilaaind (G ~ BT ulig @

ImolC+1molO — 1 molCO e

(6.022x102%3 (6.022x10%3 (6.022x1023
atoms C) atoms O) molecules CO)




2H,+ O, - 2H,0
—2 legie zin CraanSl 5 O (a2 e
cla e
2 Al,O; —» 4Al+ 30, ¢

2 formula units Al,O; form 4 atoms Al

and 3 molecules O,
2Na + 2H,0 — 2NaOH + H,




¢2H,+ 0, - 2H,0

1 ¢ 2 x (6.02 x 1023) molecules of hydrogen and 1 k

X (6.02 x 1023) molecules of oxygen form 2 x
(6.02 x 10%3) molecules of water.

¢ 2 moles of hydrogen and 1 mole of oxygen
form 2 moles of water.
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M atom C + 4atoms C| — 1moleculeCCl, #F
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1mol C = 12011 gC ¢

1 molO =15.9994g0 ¢

1 mol Cl = 35.453gCle




¢ 2 Al,O; - 4Al + 30,
¢2Na + 2H,0 - 2NaOH + H,
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¢ We can check using moles

¢®2H,+ 0O, »>2H,0

2.029H,
2 moles H, I moles H,

>: 4.04 g H,

32.00 g O,

>: 32.00 g O,
36.04 g H,O=

1 moles O, (1 moles O,




¢2H,+ 0O, - 2H,0
18.02 g H,0
1 mole H,O

>: 36.04 g H,0

2 moles H,0 (

2H,+ 0, — 2H,0

4.04gH,+ 320090, = 36.04gH,0
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¢ 2 Al,0; —» 4Al + 30,




¢ 2 Al,O; — 4Al+ 30,

Jse 3t ALO, e ds2 223018 0 S
OZ

(2 moles A|203> o ( 3 mole O, )
3 mole O, 2 moles Al,O,




3.34 &lSii Laxie dailill S oY) Y 50 22 S g
¢ 2 ALLO, — 4Al + 30,

3.34 moles ( 3 mole O,

>: 5.01 moles O,

Al O3 \ 2 moles ALLO,




¢2CyH, +50, - 4CO, + 2 H,0
¢ If 3.84 moles of C,H, are burned, how
many moles of O, are needed?

(Vv [ Vv

¢ How many moles of C,H, are needed
to produce 8.95 mole of H,O?

¢ If 2.47 moles of C,H, are burned, how
many moles of CO, are formed?
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(2Na , 1C, 20): layalial

2x23 + 1x12 + 3x16 = 106




. alba A Na,CO; Jse 0.250 dagas (1

((isall gl) alal06= asmpall clip€ Jsa 1 S -1

¢ ol £ J50.250

0.250 mol Na,CO4 x ( 106g Na,CO4 / Imol Na,CO; ) =
26.5 g Na,CO,

132.0g Na,CO, x (1 mol Na,CO,/ 106.0g Na,CO,)=
1.25 mol Na,CO,




¢ CU (e dse 2.55 L 53sagddl CU @l 22 S @
* Jall &

1 mol Cu =63.5 g Cu: LAl e Jean (se @
22635 =Cu dw 1K @

sl § S = CU Jse2.55 o3l @

2.55x63.5

162 = Cug
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¢ 1f 10.1 g of Fe are added to a solution of
Copper (lI) Sulfate, how much solid
copper would form?

¢ Fe + CuSO, — Fe,(S0O,); + Cu

# 2Fe + 3CuS0O, - Fe,(SO,), + 3Cu

10.1 g Fe (_1molFe \_ 0.181 mol Fe
55.85 g Fe




2Fe + 3CuSO, — Fe,(S0O,)5 + 3Cu

0.181 mol Fe(s mol Cu) 0.272 mol Cu

mol

0.272 mol Cul———— 1




¢ How many grams of Mg are needed to
make 9.3 g of SiI?

# SiCl, + 2Mg —> 2MgCl, + Si

¢ How many grams of SICl, are needed
to make 9.3 g of SI?

¢ How many grams of MgCl, are
produced along with 9.3 g of silicon?
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¢ The U. S. Space Shuttle boosters use
this reaction

#3 Al(S) + 3 NH,CIO, —

Al,O5 + AICl; + 3 NO + 6H,0

¢ How much Al must be used to react with
652 g of NH,CIO, ?

¢ How much water is produced?
¢ How much AICI;?
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¢ CHCI aysigslSl oSl dusal) dacill 2 Lo
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(12.01 + 1.008 + 3x35.45=119.37 g )+




WX =

mass(X)
mass _of _compound

x100

~ 12.01gC
119.37gCHCI,
1.008gH

" 119.37¢CHCI,

%Cl = _ 106.359¢1 x100 = 89.09%CI

~ 119.37gCHClI,
total% =100.00

%C

X100 =10.06%C

%H x100 = 0.844%H
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mass _of _ part
mass of whole

x100 *

%by mass =




Fe204 sl laa e die b (Fe) sl A sl
¢ 2210.0 Lalis
Fe ~~5585=Fedx1 :Jlle
Fe,O; ~» 159.7 = Fe,05; s 1
D S all A Fe A i Fe,O; = 2Fe ¢
mass_of _Fe  2x(55.85)g _Fe
mass_of Fe,0O, 159.7g Fe,O,
117.7g Fe
159.7g _Fe,O,

10g _ Fe,O.x(

)=6.999 Fe
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Other Fun Stuff

46.07 g contains - 1 molecule contains -
2(12.01) = 24.02 g of carbon 2 carbon atoms
1(16.00) = 16.00 g of oxygen 1 oxygen atom
6(1.008) = 6.05 g of hydrogen 6 hydrogen atoms

|

MW = 46.07 1 mole contains -

2 moles of carbon atoms
1 mole of oxygen atoms
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232.34 e iyl g ol e (edic @
el pall apn ol A8 O 2534 5 N (»

Jalle

Al 3 pealiall Y g0 s -1 @

2.349 N

14.0

5.34g O

16.0

=0.167mol N

=0.334mol _ O




 Ooe
0.167 mol : 0.334 mole

_ 0167 0334

0.167  0.167




Calculating Empirical Formulas

Formulas of unknown compounds are determined
from the percent composition of each element by
mass.

-—
% A xmol A b=t

Find

mole ratio
% B —————> ymol B
percent to moles

Convert weight

Assume 100 g and divide Divide by fewest
by atomic weight number of moles

y m 01 B Ratio

gives
formula
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CH,+ O0,— CO,+ H,0
Reactants e 1 Products

4 H 2
2 O 3
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CH,+ 0,— CO,+ 2H,0

Reactants Products
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CH,+ 0,— CO,+ 2H,0

Reactants Products
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CH, +20, » CO, +2H,0

Reactants Products
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8 C 8
0251.5/0/550
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r & 16/8/C//8/16

e

I 36 18 H
0251.5//50

s +25 0, —16 CO, +18 |




¢ () Al Alall d o) Caas
¢ (g) ol Al 4 sl coad
¢ (aq) S Jslse s A3l Coal

¢ heat (3
>
¢ As),a

¢ Catalys e lwe Jule




¢ Ca(OH), + H;PO, - H,O + Caz(PO, ),

¢Cr+5Sg — CryS,
¢ KClO4(s) — Cl,(g) + O,(g)

¢ Solid iron(l1l) sulfide reacts with
gaseous hydrogen chloride to form solid
iron(lll) chloride and hydrogen sulfide
gas.

¢ Fe,04(s) + Al(s) —» Fe(s) + Al,O4(s)
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K(CIO,), > KCl, + 30,(g) .
asalli gy ol ) 4lS 2aDB5 5 = 53 ga sall e gladll (1 @

e Y e )l jall Jasad s Jdg¥I s ghdll @
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0.124molx3mol

=0.372mol .0,
1mol
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Fe,O4(s) + 2Al(s) —»2 Fe(s) + Al,O5(s) ¢




* K,PtCl,(aq) + NH;(aq) —
Pt(NH5),Cl, (s)+ KCl(aq)

O 8 () (San (A PYNHS),Cly S o Lo

¥ K,PtCl, (» 209
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The Reactants

3 hamburger patties 1/2 dozen hamburger buns 1 dozen slices of cheese

Products “Excess reactants”

3 cheeseburgers 3 buns left
over
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Limiting Reagent Calculations

XA + yB - product

Mass of reactant A —— moles of A

moles of A available

moles of B available
Mass of reactant B —— moles of B

* If (mol A available/mol B available) is greater than x/y, then A 1s in excess and
B is the limiting reactant.

e If (mol A available/mol B available) is less than x/y, then B is in excess and A is
the limiting reactant.
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CO(g) + 2 H,(g) - CH,OHe

Y gall 220 Gl (1o
J12.7=CO WY woxe

12.7 1

——=0.39>5<»==0.5
32.5 2




_ actual yield
Bereenmtvield = ... == = | }0)
theoretical yield

-l
¥ Actual yield G8sl) mGl = adaall il lada -
quantity of product actually obtained

Theoretical yield bl milll = a yigall il laia
quantity of product predicted by stoichiometry
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Limiting Reagent

¢ Reactant that determines the amount of
product formed.

¢ The one you run out of first.

¢ Makes the least product.

¢ Book shows you a ratio method.
¢ It works.

¢ So does mine

(Vv [ Vv




Limiting reagent

¢ To determine the limiting reagent
requires that you do two stoichiometry

problems.

¢ Figure out how much product each
reactant makes.

¢ The one that makes the least Is the
limiting reagent.

(Vv [ Vv




Example

¢ Ammonia Is produced by the following
reaction
N5, + Hy, — NH4
What mass of ammonia can be

produced from a mixture of 100. g N,
and 500. g H, ?

¢ How much unreacted material
remains?

(Vv [ Vv




Excess Reagent

¢ The reactant you don’t run out of.

¢ The amount of stuff you make is the
yield.

¢ The theoretical yield is the amount you
would make if everything went perfect.

¢ The actual yield is what you make in the
lab.




Percent Yield

¢ % yield = Actual X 100%
[heoretical

¢ % yield = what you got X 100%

what you could have got




Examples

¢ Aluminum burns in bromine producing
aluminum bromide. In a laboratory 6.0 g
of aluminum reacts with excess
bromine. 50.3 g of aluminum bromide
are produced. What are the three types
of yield.




Examples

¢ Years of experience have proven that the
percent yield for the following reaction is
74.3%
Hg + Br, — HgBr,
If 10.0 g of Hg and 9.00 g of Br, are
reacted, how much HgBr, will be
produced?

¢ If the reaction did go to completion, how
much excess reagent would be left?

111



Examples

¢ Commercial brass is an alloy of Cu and
Zn. It reacts with HCI by the following
reaction Zn(s) + 2HCl(aq) — ZnCl, (aq)
+ H5(9)

Cu does not react. When 0.5065 g of
brass Is reacted with excess HCI,
0.0985 g of ZnCl,, are eventually
Isolated. What is the composition of the
brass?
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