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Stoichiometry

Reaction Review Topic#10

I. Na+ _ FeBr;— £

2. NaOH+ __ H,SO,— *

3. CpHpn+  0,— =

4.  PbSOs+ __ AgNO;— i

5. HBr+_ Fe— + (Fe makes Fe*")
6. KMnO,+  7nClL— o

7. HxO,— Sl

8.  GCsHpp+ 0; — +

9. F+_  WCk— +




Stoichiometry
Moles - A Review Topic#10
Molar mass (MM)
¢ the mass of 1 mole of a substance
® Molar Mass (MM) of HO 1s 18.02 (2H + O =2(1.01) + 16 = 18.02g/mol)
® CuSO,4 e SH>O (copper (II) sulfate pentahydrate) = Cu+ S +40 + 10H + 50 =
63.55 4+ 32.07 + 4(16) + 10(1.01) + 5(16) = 249.72g/mol
Conversions (Go back to Topic#4 and fetch your conversion chart for moles!)
¢ mol to mass: multiply by MM
B /abel: g
¢ mass to mol: divide by MM
m [abel: mol
® mol to particles: multiply by 6.022x10%parts/mol
® [abel: part (1ons, molecules, formula units, or atoms)
e particles to mol: divide by 6.022x10*parts/mol
® [abel: mol
e particles to grams: divide by 6.022x10*parts then multiply by MM
® Jabel: g
® grams to particles: divide by MM then multiply by 6.022x10%parts
® [abel: part (1ons, molecules, formula units, or atoms)



Stoichiometry
Topic#10

Reaction Review

Re-Introduction to Moles

Groups of two on white board. Show work on whiteboard. Each member submits work on a piece of paper (3pts)
Starter #2 - Mole Practice Problems

1. Detemine the number of moles of each element in 0.354 moles of Ba(INOs),.
(Ans: 0.354 moles Ba, 0.708 moles N, and 2.124 moles of O)

2. What is the molar mass (A7) of Ba(INO3)2? (Ans: 261.35 g/mol)
3. How many grams are in 0.354 moles of Ba(INO3),? (Ans: 92.5g)

4. How many moles are in 345.5 mg of Ba(NO;),? (Ans: )
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Topic#10
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Stoichiometry



Stoichiometry

Composition Stoichiometry Topic#10

¢ The use of a chemical formula, quantities of an element, and mole ratios to calculate the
formula of a chemical species
¢ Keys to success
® proper formula of a compounds
® correct MM of compounds
® using mole ratios between elements m a compound
m conversion mass of an element to moles of an element
Empirical F 1 Molecular F I
Molecular Compounds (all nonmetals)
® Molecular formula: C¢H 205 (each subscipt can be divide by 6)
¢ Empirical formulas: CH,O (empirical ratio (1:2:1))
Tonic Compounds (Starts with a metal or ammonium (NHy.)
® [onic formula : titanium (IV) oxide — T1,04 (simplify) — TiO;
® always written as an empirical formula



Stoichiometry

Percent Composition Topic#10

Percent composition - the precent by mass of each element in a compound
%X mn XY = mass X/(MMxy) x 100%

Sample WS#] - Percent Composition

1. Find the percentage composition of copper (I) sulfide, Cu,S. Ans: 79.9% Cu, 20.1%S
2Cu 2(63.55) 37 o 200 W: ]
o Cu @ o XW060% : 2202397 x 807 = x/00%:7%.1%
% CayS 2(63.55)+ 32.07 15217 |

o .S ., 32.07 op A O g =m
/0 S : C.zs R 1007, = XIW0 /o = ,57‘}7 & _

2(63.55)+ 32.07
799 + 20\ = 100 %



Stoichiometry

Percent Composition Topic#10

Percent composition - the precent by mass of each element in a compound
%X mn XY = mass X/(MMxy) x 100%

2. As some salts crystallize from a water solution, they bind water molecules in their crystal structure. Sodium

carbonate forms such a Aydrate, in which 10 water molecules are present for every formula unit of sodium
carbonate. Find the mass percentage of water in sodium carbonate decahydrate, Na,CO;+10H;O, which has

a MM of 286.14g/mol. Ans: 63.0% H,O
Gun ANTIL Unl4
_— . : =
Nhacoa-lon;go *m‘"Na,CO,"OHa.a" 28('.]? Yo H;,D- /o
f -
mm - 10(18.02)=180-24
M MN-,cos.:o HayD . 10H, 0
oLvEg * -~
- 2 Na + C+30) i 10U, 0 ., |30.2 :
:;:m D+ 106 (o) % H0: R w16z == ypb7 (3.0 /
2 N‘_‘cos"nulo 236. Iﬁ

s Na tC+ 13(s)
3 20(H)
. 29(,.1“5/11’\0’{



Stoichiometry
Percent Composition Topic#10

Percent composition - the precent by mass of each element in a compound
%X mn XY = mass X/(MMxy) x 100%

3. (OYO) Find the percentage composition of the following. (Ans: (a) 74.5%Pb. 25.5%Cl (b) 52.5%Ba. 10.7%N. 36.7%0)

(a) PbCl, (b) Ba(NO;),

4. (0OYO) Find the mass percentage of water in ZnSO4+7I1,0. (Ans: 43.9% H,0)



Stoichiometry

Percent Composition Topic#10

5. Magnesium hydroxide is 54.87% oxygen by mass. How many grams of oxygen are in 175g of the

compound? How many moles of oxygen 1s this? (Ans: 96.0g O, 6 moles)
Gvn s & TK Vs %.0
% Oxy by massis 54.37% ﬁ.‘] Gr, mass O: —__ 1760 4
75 3 of compeand milesOi & m
SOI..UE :

mass O: 1754 x (0.548N=
moles O : '1(.030 l lmole - !6 moles O’

e,




Stoichiometry

Empirical Formula Topic#10
Empirical formula (EF) from Percent Composition.
1) Convert percents into grams (if given grams go to step 2)
2) Determine moles of each element by dividing the mass of the element by the atomic mass of each element.
3) Divide moles of each element by the smallest of them.
4) Convert to whole numbers by multiplying each by a factor.
Example: 1.333 is converted to 4 by multiplying by 3.

1. Quantitative analysis shows that a compound contains 32.38% sodium, 22.65% sulfur, and

44.99% oxygen. Find the empirical formula of this compound. (Ans: Na,SOy)

Gvyn SoLve:
22.%5%% Na (32.334) Nax | Sy o5 Ne xSy 0,

27, LS S (22“53) mass > | 32.3%y 22.6%94 4"‘.‘1'!5 Q SO
9

44 N1 % O (‘H.'ﬁaﬁ + atomic mass 2 | 2149 | 3227 L Nea

Jooigaemple moles >| .91 |o.70¢ | 2.2

¥y id + smallest value = | 0-196 Al - 20

/vhx Sy OZ

mole ratio 2 2 l Y
%4 2




Empirical Formula

Empirical formula (EF) from Percent Composition.
1) Convert percents into grams (if given grams go to step 2)

2) Determine moles of each element by dividing the mass of the element by the atomic mass of each element.
3) Divide moles of each element by the smallest of them.

4) Convert to whole numbers by multiplying each by a factor.
Example: 1.333 1s converted to 4 by multiplying by 3.

2. Analysis of a 10.150g sample of a compound known to contain only phosphorus and oxygen

mdicates a phosphorus content of 4.433g. What is the empirical formula of this compound?

Gun
My = 10.150 = 'mf, +m,
Me = 4,433
Ny,
My ~ mr =M,
(6.156-9.433 =My
mo-‘s-j 1

Stoichiometry
Topic#10

Sowe:’

mass =2

+ atomic mass >

moles 2

+ smallest value 2

mole ratio 2

Ps

Oy

4.433 | 5.717
1097 e

0143 | 0.357
01413 g.143
2() LA
X=2 y:s‘

(AIlS: Psz)

PO,

Ceo,



Stoichiometry

Empirical Formula Topic#10

3. (OYO) A compound is found to contain 63.52% iron and 36.48% sulfur. Find its empirical
formula. (Ans: FeS)

mass >
-+ atomic mass >

moles =2
= smallest value 2>

mole ratio 2




Stoichiometry

Empirical Formula Topic#10
4. (0YO) Find the empirical formula of a compound found to contam 26.56% potassium,
35.41% chromimum, and the remainder oxygen. (Ans: K;CrO7)
mass >

=+ atomic mass =

moles 2
+ smallest value 2>

mole ratio 2




Stoichiometry

Empirical Formula Topic#10

5. (OYO) Analysis of 20.0g of a compound contamning only calcium and bromine indicates that
4.00g of calcium are present. What is the empirical formula of the compound formed?
(Ans: CaBn)

mass >
=+ atomic mass >

moles 2
= smallest value =2

mole ratio 2




Stoichiometry

Molecular Formulas Topic#10

Molecular Formula (MF) - the number and types of elements needed to make 1 molecule.

e MF = n(EF) and n = MM/EM glucose
m MF: molecular formula EF:
mn: ratio between the molecular and empirical mass ME
m EF: empirical formula
B Seria ICmlimiass titanium (I1V) sulfide
= EM: empirical formula mass T

Sample WS#3 - Molecular Formula Practice Problems
1. In an previous sample problem, the empirical formula of a compound of phosphorus and oxygen was found
to be P,Os. Experimentation shows that the MM of this compound is 283.89g/mol. What is the compound’s

molec-ucl;a:r formula? N (Ans: P,Oyo)
v Al TR Un W
EF= 05 'li”ﬁﬁ?s (0) MF:_f40i
MM = Z$3.995/mo| 2 2(30.97) +5(kY = 141.343/ml
2 n= MN/EN
OLVE
ns: _?-Eﬁ s 2 Hf’n(PloS) [

141.94 = 2(P05) =[Py Op




Stoichiometry

Molecular Formulas Topic#10

2. Determine the molecular formula of the compound with the empirical formula CH and a formula mass of

78.110amu. (Ans: CsHg (benzene))
Gun NTK -
E EM= 2.0l +)0l=i13.02 —

£F~ CH -

MF: n (EFY=n(cW

n: MA _ Frlams)
En EMA (e

MM =T8O ama

¥ ru-"'g_ -Farﬂw,\q
muss,bui wt Can

=
(se i+ s milav MF:' G(CH)= m

MmassS



Stoichiometry

Molecular Formulas

Topic#10

3. A sample of a compound with a formula mass of 34.00amu 1s found to consist of 0.44g H and 6.92g O. Find

its molecular formula. (Ans: H,;)

Gvn MNrr
0-444 R EF = HO
§-129 O . EM= (.00 + 1t = 17.0
FM: 39.00amu e MM _ Fm
T EM EM
Yoead ke AN MF=n(EM
Solut'— H O
mass 2| ©.44 6.12
+ afomic mass > -1 16
moles 2| 0.49%6 0.433
+ smallest value 2> 6.4933 | 0.433
mole ratio 2| <\
X 21 Y=l

Unw

MF = H; O,



Stoichiometry

Molecular Formulas Topic#10

4. (OYO) Determine the molecular formula when the compound contains 64.27% carbon, 7.19%
hydrogen, and 28.54% oxygen with an experimentally determined molar mass of 168.19.
(AIISI C9H1203)

mass >

+ atomic mass 2>

moles 2
+ smallest value =

mole ratio 2
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Stoichiometry



Stoichiometry

Reaction Stoichiometryv Topic#10

¢ The use of a balance equation, quantities of chemical species, and mole ratios to
calculate the amount of an unknown substance.
¢ Keys to success
® balanced equation
m correct MM of compounds
m using mole ratios between chemical species
m conversion of moles to mass and mass to moles
e Must obey the Law of Conservation of Mass



Stoichiometry
Mole to Mole  Process (Mole to Mole) Topic#10
© (1) Balanced chemical equation and mole ratios
(2) Identify given (circle) and unknown (box).
(3) Using the balanced equation, write in given with label under known.
(4) Using the balanced equation, write a (?) with label under unknown.
(5) Above balanced equation, draw arrow from given to unknown.
(6) Use molar ratios to solve for unknown

molesg,, (formula) I coefficient,y; (formula) I = molesyi

1. In a spacecraft, the carbon dioxide exhaled by astronauts can be removed by its reaction with lithium

hydroxide, [LiOH, according to the following ¢chemical equation. COz(g (s) — Li,COs(s) +

H,0O(/). How many hnoles of lithium hydroxide\are required to react witl gt CO,, the average
amount exhaled by a person each day? (Ans: 40 mol L1OH)

Gy, _NTK Uni
A0 miles Coz Co, + 2L:0H — Loa cua x HZO molcs L:ou < 4 O.wl
20 mo 7 mel mole ratio: 112:1:]
So\UC'.

| 1 cm



Stoichiometry

Mole to Mole Topic#10

moles,,, (formula) | coefficientuy (formula) | = molesyk
| coefficientgy, (formula) |

2. Ammonia, NHs, 1s widely used as a fertilizer and in many household cleaners. How man)l moles of almnonia]

are produced whei 6mol of hydrogemMgas react with an excess of nitrogen gas. (Ans: 4mol NH;)
Nyie Uni
._Glr—\- 1 & l N u ” ‘_‘ m’-’ Nus
6 mol H, 3H, + N, 2N, Motes NRg ~ - — — —

b mol 1
mple rakio: 3212

Selver | ol ELL W

| 3 %




Stoichiometry

Mole to Mole Topic#10
moles,,, (formula) I coefficientunl( (formula) | = moles,yy
| coefficient,y, (formula) |

3. (OYO) The decomposition of potassium chlorate, KCIG;, 1s used as a source of oxygen in the

laboratory. How many moles of potassium chlorate are needed to produce 15 mol of oxygen?
KCIO; - KCI+ O (Ans: 10. mol KCI1Os)



Stoichiometry

Mass to Mass Topic#10

Process (Mass to Mass

(1) Balanced chemical equation and mole ratios

(2) Identity given (circle) and unknown (box).

(3) Using the balanced equation, write in given with label under known.
(4) Using the balanced equation, write a (?) with label under unknown.
(5) Above balanced equation, draw arrow from given to unknown.

(6) Divide given by its MM.

(7) Use molar ratios to solve for unknown

(8) Multiply by MM of unknown. Write answer in correct s.f.

masseyvy (formula)l 1 mol | coefficienty,; (formula) | MM | = gramsunk
| MM I coefficient,,, (formula) | 1 mol




Stoichiometry

Mass to Mass Topic#10
mMassyy, (formula) | 1 mol | coefficienty,; (formula) | MMy | = gramsunx
| MMy, | coefficientgy, (formula) | 1 mol
Mass to Mass Practice Problems
. . L s N
4. Tin (IT) fluoride, Snk,, is used in some Sn+2HF — SnF, + H, mole ratio® el
toothpaste. It i1s made by the reaction of tin 3004 ? J

with hydrogen fluoride according to the

following equation. Sn + 2HF — Snk, + H,

How many grams oi Saniare produced from

the reaction o With Sn? (Ans: 117.5g Snk,)
Gun LT Unke

ass SafFy= 117.54

N

30.0035 RF mm"Fszo,olohml

MM saF, = 156.T) 5 /el

Solets oy oE | Il | 1SaF, | 180Tl (1755 5AF,
- lgém’#f\ 2yr | A




Stoichiometry

Mass to Mass Topic#10

Mass to Mass Practice Problems maSngXEO@ffmﬂ«)(MMmﬂEl

4. Tin (IT) fluoride, Snk, is used in some (coetlym)(MMgwm)
toothpaste. It 1s made by the reaction of tin
with hydrogen fluoride according to the

y' g - g 3
following equation. Sn + 2HF — Snk + H, Sn + 2HF — SnF, + H,
Jun unk

How many grams of SnF, are produced from
the reaction off30.00g of HF ywith Sn? (Ans: 117.5g Snk,)

30.00J HF ( ’\ ,56'-”3 - \]L].S, SnF;_)
(2) 0014




Stoichiometry
Mass to Mass Topic#10
5. Laughing gas (nitrous oxide, N>O) 1s sometimes used as an anesthetic i dentistry. It is

produced when ammonium nitrate 1s decomposed according to the following reaction
NH4N03 = Nzo =+ Hzo
(a) How many grams of NH;NO; are required to produce 33.0g of N,O?

? (Ans: 60.0g NH,NOs)
(b) How many grams of water are produced in this reaction? (Ans: 27.0g H,0O)
Nrw
GUT\ (A €°)} Unw
33.04 N0 m-hlzua — [U 0 +21;J,_O @)m-ss iy 0 > 60.0 4
= 33.09 . 3 27.0
MHMyuyo, = 30,08 3/md 8 mestu0 - 3
MM y,07 44.02 S /met massgyn X | (coeffun) (MMun)
<alue AMyo = |8:623 /mel (coeflzrn)(MMgm)
olue:
= 33.03 (0 (% oL)

+ [€6.09 N840y
(1) (44.00)

) 3.0/ (2)U%.62) 27.04 H0

@ By Gl - [Toghd




Stoichiometry

Mass to Mass Topic#10
massew X | (coelunu)(MMun)
(coellgm)(MMgm)

6. (OYO) When copper metal is added to silver (I) nitrate in solution, silver metal and copper (II)
nitrate are produced. What mass of silver 1s produced from 100.g of Cu? (Ans: 339g Ag)



Stoichiometry

Mass to Mass Topic#10
massew X | (coelunu)(MMun)
(coellgm)(MMgm)

7. (0OYO) What mass of aluminum 1s produced by the decomposition of 5.0kg of ALO;?
(Ans: 2.6kg of Al)



Stoichiometry

Mass to Mass Topic#10

Limiting reactant (LR) - the reactant A; or A that limits the amount of B.
Excess reactant (ER) - the reactant A; or A; that remains after all of the LR 1s consumed.

Jessica wants to make cookies for her classmates and her recipe makes 24 cookies per batch.
She has 120 classmates. How many batches does she need to make? The recipe calls for 2 cups of
sugar, 4 cups of flour, 2 eggs, 1 tablespoon of vanilla extract, and 1 cup of semi-sweet
chocolate chips. When Jessica gathers all of the ingredients, she has 13 cups of sugar,

29 cups of flour, 11 eggs, 11 tablespoons of vanilla, and 7 cups of chocolate chips. Will

Jessica be able to make any extra cookies? How many?
Need Have FExtra legg x 1lbatch x 24 cookies =12 cookie

2 cups sugar x5 = 10 13 3 2 eggs 1 batch

4 cups flour x5 = 20 29 9

2 eggs x5 =10 11 1

1 Thsp XS0= S 11 6 Total cookies =120 + 12 =132 cookies
1 cup chips x5 = § 7 2

120 cookies x 1 batch = S5 batches of cookies
24 cookies



Stoichiometry

Limiting/Excess Reactant Topic#10
At Ullkn])WH Mo.les | The LR produces the LESSER of the two
Aj(moles) coefficentuyi = moles of unk Rl gl e

| A coefficientyy, |
A; to Unknown Moles The excess reactant produces the GREATER

As(moles) | coefficent, | moles of unk of the two calculated unknown mases
| As coefficient,,, |

Stoichi Sample WSH5 - Limitine/E R Practice Problem:

1. Silicon dioxide (quartz) is usually quite unreactive but reacts readily with hydrogen fluoride

according to the following equation: Si04(s) + 4HF(g) — SiFs(g) + 2H,O(/). If 2.0mol of HF
are exposed to 4.5 mol of S10,, which 1s the limiting reactant? Excess reactant?  (Ans: HF/S10,)

A, 2
Si0, + 4HF—= SiFy +2HO0
i, S0

(A))  asmt 50, S——i A Sl Si P

(0 2ombs NF ¥ 250 SQ;- --



Stoichiometry

Limiting/Fxcess Reactant Topic#10

A; to Unknown Moles A; to Unkniwn Moles

Aj(moles) T coefficentyy | = moles of unk Az(moles) coefficenty, |: moles of unl
I A; coefficientyy, |

I A1 coefficientyg |

2. Some rocket engines use a mixture of hydrazine, N,I,, and hydrogen peroxide, H,0,, as the
propellant. The reaction 1s given by the following equation: N,Hy + 2H,0, — N, + 4H,0.

(a) Which is the LR in this reaction when 0.750mol of N>H, is mixed with 0.500mol of H,0,? (Ans: HO,)
(Ans: 0.500mol N, H,4

(b) How much of the ER, in moles, remains unchanged?
(c) How much of each product, in moles, 1s formed? (Ans: 0.250mol N; and 1.00mol H,O)
VT
6““ N u
_— + 2l —> N,+ 44,0
0750 m M,V i s %
0.750 0-580 R
0.500mdss H,0, ol e (5 %
(A) 0.750 mdl (‘1) HJO) T B.Dovwl" H, D Nz
Ny Wq (1) Ny Hy IR
O. 500 me > H,0 s [.00 wla Hit,
_—-._2'——- 2 “ 0
Ha0, )

~—~ \ () H0,



Stoichiometry

Limiting/Fxcess Reactant Topic#10

A; to Unknown Moles A; to Unkniwn Moles

Aj(moles) T coefficentyy | = moles of unk Az(moles) coefficenty, |: moles of unl
I A; coefficientyy, |

I A1 coefficientyg |

2. Some rocket engines use a mixture of hydrazine, N,I,, and hydrogen peroxide, H,0,, as the
propellant. The reaction 1s given by the following equation: N,Hy + 2H,0, — N, + 4H,0.

(a) Which is the LR in this reaction when 0.750mol of N>H, is mixed with 0.500mol of H,0,? (Ans: HO,)
(Ans: 0.500mol N, H,4

(b) How much of the ER, in moles, remains unchanged?
(c) How much of each product, in moles, 1s formed? (Ans: 0.250mol N; and 1.00mol H,O)
VT
&
== Ny + 2150, — Nya 41,0

0-7150 mit N\, \,
O-SOOW\M H).uz

0.7%50 0-580

"™ ot

@ ER =7
0.500 mta M2 (ﬂluau.,) B} O-ZE,&:%”“”"
() %%

d’l—wl"uifod--" @xC¥esSS )] nexcesd
T se Gases 0.500mbe by M P




Stoichiometry

Limiting/Fxcess Reactant Topic#10

A; to Unknown Moles A; to Unkniwn Moles

Aj(moles) T coefficentyy | = moles of unk Az(moles) coefficenty, |: moles of unl
I A; coefficientyy, |

I A1 coefficientyg |

2. Some rocket engines use a mixture of hydrazine, N,I,, and hydrogen peroxide, H,0,, as the
propellant. The reaction 1s given by the following equation: N,Hy + 2H,0, — N, + 4H,0.

(a) Which is the LR in this reaction when 0.750mol of N>H, is mixed with 0.500mol of H,0,? (Ans: HO,)
(Ans: 0.500mol N, H,4

(b) How much of the ER, in moles, remains unchanged?
(c) How much of each product, in moles, 1s formed? (Ans: 0.250mol N; and 1.00mol H,O)
VT
&
= N}ubl"' 2"30,_4 Uz*"’“‘;c’

0-750 mt Ny
0.7504 0-540

0.900 méss H),‘Jz
@)  uae LR (0.500met H3D.) )
() (N2 ) m
0.500 mA W2, (—rm [

Y, -

ho: O-500 md b, ( > (¥z9) !| 0b medll, O !

(9) (4>




Stoichiometry

Limiting/Fxcess Reactant Topic#10

A; to Unknown (grams) A; to Unknown (grams)

Aj(grams) coeflicentypy X MMy | = 2 grams of unk As(grams) | coeﬂictentuuk X MMy [ = ? grams oft
| coefficienta; x MMy, | coeflicientar x MMa;

3. 1f 5.6g of H; 1s reacted with 10.2g O,, what mass of H,O will be produced?  (Ans: 11g H,O)

Gun 3 MAs NTIL
A:SLsg R, M2 .I— !l.k- .
s Mn" 3 2 O —*2 HZ.O Massy,e *_2 ¢
Az- [0:24 OQ MM o180 ‘.Sb_-_., 0. 7‘3
Sohc-.
A Sy (2 hiroY\ = 57, aj H0
’ D)
Aut 1029 [ (2 Y (p.00)\ . {” 5 ,J)_OF ¥ cmolles+ amonnt
(!)(,3166\ rod-ceJ s Yw :

Corr ect ZmsWen .
——————



Stoichiometry

Limiting/Excess Reactant Topic#10
A, to Unknown (grams) A, to Unknown (grams)

A;(grams) I coeflicentunk X MMunk | = 2 grams of unk ~ As(grams) | coeﬁicentm,kxMMm]kI = 7 grams o
| coeflicienty; x MM, | coefficients: x MMy, |

4. What mass of CO; will be produced form the combustion of 23.4g CH, with 49.8g O,? The other
product is HO. How many grams of the excess reactant 1s left after the reaction?
(Ans: 34.3g CO»/10.9g CH,)

'
G NTE
: AN = 105 § _Unk
Az.; qq'?a Oz ”ﬂco"-‘f‘fﬁl
lvt™
> . 2b.49 C(aaa N 6929

Ay Cly \ (1) 1609

Ayt 9189 ( (D (44901)
Yt (2\(3100))



Stoichiometry

Limiting/Excess Reactant Topic#10
A, to Unknown (grams) A, to Unknown (grams)

A;(grams) I coeflicentunk X MMunk | = 2 grams of unk ~ As(grams) | coeﬁicentm,l(xMMm]kI = 7 grams o
| coeflicienty; x MM, | coefficients: x MMy, |

4. What mass of CO; will be produced form the combustion of 23.4g CH, with 49.8g O,? The other
product is HO. How many grams of the excess reactant 1s left after the reaction?
(Ans: 34.3g CO»/10.9g CH,)

X
NGl
AT
el
M \)\ O~ U*;’Vs"
A Q
m"c 5“.05
" CHy -—v Coq +2 H20 )
2-34.2=
"Mp3200 iy wiE ! b4-2-3 304 003

Mgy 5440

excess: 300 /() Ye.05)
(| Q1 Yevar)



Stoichiometry

Limiting/Excess Reactant Topic#10
A, to Unknown (grams) A, to Unknown (grams)

A;(grams) I coeflicentunk X MMunk | = 2 grams of unk  Ao(grams) | coeflicenty X MMy | = ? grams of
| coeflicienty; x MM, I coefficientar x MMas

5.(0YO) If 0.345¢g Sb are reacted with 0.928g of C; to produce Sb,0s, how much Sb,0s can be
produced? (The reactionis a synthesis reaction) (Ans: 0.458g Sb,0s)
(Ans: 0.814g O, extra)



Stoichiometry

Percent Yield Topic#10
Theoretical yield - calculated using masses (calculated)

Actual yield - from an expermment (experimental)
Yoyield = experimental x 100%
theoretical
Stoichiometry Sample WS#6 - Percent Yield Practice Problem:s
1. Determine the percent yield for the reaction between 12.1g of C with excess O, 1f 32.2g of CO; 1s
recovered? NTe T (Ans: 72.7%)

Gv :
"\ C-l— 02-—\ COZ %y‘,gll;_l?i./‘

12.19 C (Mn=]2.01) N
%yicll = P x100%
€rcessO0, /oy theo ’

22.24C0, (MA=z44.01)
(eyfcr?mmhl) Selve:
2.19€ (.(_’_\(i‘iﬁ'_l . 4439 (0,
()(ro1) (¢heo)

%3':"“-‘ CYC yroo% = 1L 050 -
theo 44.3




Stoichiometry

Percent Yield

Topic#10

Theoretical yield - calculated using masses (calculated)
Actual yield - from an experiment (experimental)

Y yield = experimental x 100%
theoretical
2. If a reaction has a percent yield of 85.2% and the theoretical yield 1s 23.2g. What 1s the actual
yield for the reaction? (Ans: 19.8g)
Gun NTK Usw 193
’ : X . chua | = L4
Zyields 217 % vyie ld - 'ef-};% e ochal(eve) s
= 23.2
+heo- 23.2¢ Jac, = exp.
Yheo

Qolve: 5952 = orp

o3 3]
erp = (23.2)0 85 BE



Stoichiometry

Percent Yield Topic#10

Theoretical yield - calculated using masses (calculated)
Actual yield - from an experiment (experimental)

Y yield = experimental x 100%
theoretical
3. If the reaction has a percent yield 74.5% and the actual yield 1s 58.7g. What is the theoretical yield
for this reaction? (Ans: 78.82)
G N N T U N

Yyicld= 74.5% %yicld %:_P v 100% theo - _13:2 4
o

oclual (tvp) = 587 |

Salve: dec= &¥P
- Yheo

theo

0.745



Stoichiometry

Percent Yield Topic#10

Theoretical yield - calculated using masses (calculated)
Actual yield - from an experiment (experimental)
Y yield = experimental x 100%

theoretical

4. (OYO)Determine the percent yield for the reaction between 3.74g of Na and 4.89g C; if 4.34¢g
of Na,O» 1s recovered. (Ans: 68.5%)



