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Experiment:	  
What’s	  My	  Formula?	  

Front of Lab 

D E F G

Work with the same group from last week’s lab. 

Sign in; Check Group # on roster, and  go to the location below. 

Chem	  108:	  Lab	  
Week	  7	  

C

If you did not 
pick up Exam 1 
yet , get yours 
from the 
Pendaflex file. Experiment:	  

What’s	  My	  Formula?	  
Front of Lab 

A B C D E F 

Work with the same group from last week’s lab. 

Sign in; Check Group # on roster, and  go to the location below. 

Chem	  108:	  Lab	  
Week	  7	  

If you did not 
pick up Exam 1 
yet , get yours 
from the 
Pendaflex file. 

Exam	  1	  
Divide	  your	  exam	  raw	  score	  total	  by	  119	  

Percentages	  are	  ploDed	  below	  
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"Exam	  1	  Results	  f2018"	  
#	  of	  grades	  vs.	  percentages	  

"Exam	  1	  Results"	  

avg 76.6% 
std dev +/- 15.7 
Normalization 119 

CLASS	  Grades	  
Linked	  from	  Calendar	  (Exam	  1)	  

Come	  to	  office	  hours	  or	  make	  an	  appointment	  to
	  correct	  any	  errors	  or	  ask	  any	  quesSons	  

http://chemconnections.org/general/chem108/Exam%201-f2018.htm 
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Intro-
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Calc 
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Calc 
Organ. Of 
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Organ. Of 

Matter TOTAL Average LAB % Overall 

20 20 20 20 20 20 20 20 20 50 230 75 Bonus 75 Bonus 150 20 50 20 50 20 50 210 
Class 
Rank 

832756 20 18 20 20 20 20 20 20 20 20 45 243 97.2 68.4 2.0 36.0 106.4 70.0 92.4 20 40 8 47 20 30 165 78.6 86.3 17 

1033448 20 20 40 80 34.8 45.0 52.3 97.3 64.9 67.6 18 17 35 16.7 49.6 46 

1205680 20 20 20 20 16 20 20 19 38 20 43 256 88.9 69.3 2.1 75.0 1.1 147.5 96.3 72.3 20 41 14 38 17 45 175 83.3 81.1 23 

1440860 20 20 20 18 18 20 19 44 42 221 80.7 68.4 2.0 75.0 3.0 148.4 95.7 73.9 20 42 18.5 42 17 49 188.5 89.8 82.2 22 

1466536 20 18 20 18 20 20 20 19 20 48 223 89.2 75.0 4.5 75.0 3.2 157.7 100.0 95.8 20 49 17 42 15 44 187 89.0 93.8 5 

1487834 46 46 20.0 68.3 71.5 139.8 93.2 73.1 20 45 18 40 16 139 66.2 66.4 42 

1498109 20 18 20 20 20 47 42 187 67.5 75.0 3.6 0.0 78.6 51.2 88.2 20 47 17 38 17 139 66.2 74.1 33 

1534774 20 18 20 18 20 45 141 61.3 68.3 65.8 134.1 89.4 77.3 20 35 12 19 86 41.0 67.6 41 

1535539 20 20 20 20 20 20 20 20 19 44 20 49 292 99.3 75.0 4.8 75.0 3.6 158.4 100.0 73.1 20 46 16 47.5 17 50 196.5 93.6 86.2 18 

1538290 

ok 
(Please 
see me) 46 46 20.0 70.0 0.0 70.0 46.7 82.4 39 14 50 16 119 56.7 61.2 44 

1549596 20 20 20 20 18 16 20 20 20 20 48 242 96.8 68.3 1.6 70.3 140.2 92.4 84.9 20 47 19 42 20 43 191 91.0 89.3 11 

1550385 20 18 20 20 18 18 20 44 178 77.4 73.0 2.3 75.0 2.4 152.7 98.7 92.0 20 45 16 50 16 44 191 91.0 90.6 10 

1599752 20 20 20 20 20 18 18 20 40 196 85.2 68.3 1.8 75.0 1.5 146.5 95.6 63.0 20 40 17.5 28 17 44 166.5 79.3 75.3 31 

1603174 20 18 18 20 20 47 49 192 69.3 67.5 0.9 74.0 142.4 94.4 67.2 20 34 20 35 16 125 59.5 69.7 40 

1604532 20 20 38 20 38 136 50.7 68.1 1.2 55.6 124.9 82.6 56.3 20 44.5 15 25 17 43.5 165 78.6 65.0 43 

1609429 20 18 20 20 20 20 20 18 19 50 48 273 91.0 75.0 3.9 74.5 153.4 99.7 97.5 20 45 19 44 16 49 193 91.9 95.4 3 

1626927 20 18 20 20 18 18 18 19 20 49 220 95.7 69.1 1.6 75.0 3.6 149.3 96.2 77.3 20 45 20 44 20 48 197 93.8 87.0 13 

1631622 20 16 20 18 18 18 18 19 18 40 205 89.1 69.3 2.1 75.0 3.6 150.0 96.3 63.0 20 40 12 42 20 44 178 84.8 77.4 28 

1635070 20 18 20 20 18 20 18 17 20 42 213 92.6 68.4 2.0 67.9 138.3 91.0 58.8 20 44 14 40 15 35 168 80.0 74.0 34 

1658621 20 20 18 20 18 16 44 156 67.8 68.3 1.6 75.0 0.5 145.4 95.6 58.8 20 14 16 30 80 38.1 60.5 45 

1659576 20 20 20 20 18 18 20 17 20 40 213 92.6 74.3 2.4 71.5 148.2 97.3 76.5 20 42 20 47 19 49 197 93.8 86.3 16 

1660383 20 20 20 20 18 18 20 17 20 46 219 95.2 75.0 3.4 75.0 3.6 157.0 100.0 82.4 20 42 19 34 16 40 171 81.4 86.7 14 

1660729 20 16 18 20 20 18 20 18 19 44 20 48 281 95.6 73.9 2.3 75.0 0.5 151.7 99.3 95.8 20 47 17.5 34 16 47 181.5 86.4 93.9 4 

1661269 20 20 20 20 20 18 20 18 19 20 50 245 98.0 75.0 3.8 75.0 2.2 156.0 100.0 74.8 20 48 18 44 19 45 194 92.4 86.5 15 

1663146 14 20 14 16 45 109 47.4 60.0 0.0 60.0 40.0 42.9 20 36 20 76 36.2 41.4 50 

1664819 20 18 20 18 18 18 19 47 20 43 241 87.0 72.5 2.3 75.0 2.2 152.0 98.4 90.8 20 47 16 48 20 43 194 92.4 91.7 9 

1668417 18 20 20 20 20 20 48 166 72.2 74.3 2.4 75.0 0.5 152.2 99.6 80.7 20 43 18 42 18 38 179 85.2 83.4 21 

1676271 20 18 20 18 20 20 20 20 17 44 45 262 89.1 75.0 3.9 74.4 153.3 99.6 79.8 20 44 18 48 17 50 197 93.8 87.7 12 

1678203 20 18 20 20 20 16 20 49 183 73.2 45.0 75.0 1.3 121.3 80.2 91.6 20 42 15 30 18 125 59.5 79.1 25 

1696323 20 20 20 20 20 20 47 167 72.6 75.0 3.4 75.0 3.4 156.8 100.0 81.5 16 35 17 20 36 124 59.0 77.3 29 

1697107 16 20 42 78 33.9 7.5 0.0 7.5 5.0 51.3 20 38 0 58 27.6 35.8 51 

1698965 20 16 20 20 16 18 20 48 178 77.4 67.9 1.0 75.0 1.9 145.8 95.3 73.9 44 14 38 17 113 53.8 72.6 35 

1699030 20 18 20 20 16 18 20 20 20 50 20 48 290 96.7 75.0 3.6 75.0 3.6 157.2 100.0 88.2 20 45 18 40 20 50 193 91.9 92.2 7 

1699953 20 18 20 20 18 50 146 63.5 70.2 2.1 75.0 3.4 150.7 96.9 88.7 20 44 17 44 15 44 184 87.6 85.9 19 

1705154 20 18 20 20 20 20 20 20 20 20 47 245 98.0 75.0 4.1 75.0 3.6 157.7 100.0 100.0 20 46 19 48 20 48 201 95.7 98.6 1 

1708483 20 20 20 47 40 147 53.1 70.2 2.1 75.0 3.6 150.9 96.9 88.2 42 17.5 42 17 118.5 56.4 76.3 30 

1711756 20 18 16 18 18 20 17 44 18 48 237 86.5 75.0 2.9 75.0 3.0 155.9 100.0 64.7 20 40 12 40 16 50 178 84.8 78.3 27 

1714628 20 18 20 20 20 20 20 20 20 45 223 97.0 69.1 75.0 3.6 147.7 96.2 91.6 20 42 17 45 18 48 190 90.5 92.8 6 

1718293 20 18 20 20 18 18 20 19 47 20 48 268 96.8 52.5 70.3 122.8 81.9 50.4 20 42 19 34 17 40 172 81.9 70.0 39 

1718529 20 18 20 20 20 20 20 20 50 20 49 277 98.9 75.0 4.2 75.0 3.2 157.4 100.0 86.1 20 45 19 44 18 50 196 93.3 91.9 8 

1718729 20 18 18 18 20 20 20 49 183 79.6 0.0 0.0 0.0 0.0 88.2 20 44 16 44 20 50 194 92.4 74.7 32 

1719011 20 20 20 20 20 16 19 41 49 225 83.0 72.5 2.3 74.8 149.6 98.2 74.8 20 45 17.5 45 17 50 194.5 92.6 84.0 20 

1720585 20 20 20 20 16 14 18 19 38 47 232 86.6 70.7 2.2 72.4 145.2 95.4 58.8 41 14 42 15 38 150 71.4 71.6 36 

1720587 20 20 20 20 20 25 125 54.3 60.0 58.9 118.9 79.3 80.7 20 42 40 19 121 57.6 70.7 37 

1723680 20 16 20 18 18 18 16 19 20 44 209 90.9 67.9 1.0 72.8 141.7 93.8 50.4 20 39 12 36 20 40 167 79.5 70.3 38 

1723780 20 18 20 20 20 18 20 20 50 48 254 90.7 75.0 3.8 0.0 78.8 51.2 77.3 20 47 17 45 17 45 191 91.0 78.8 26 

1727806 20 18 20 20 20 20 18 20 50 20 43 269 96.1 75.0 4.6 75.0 3.6 158.2 100.0 99.2 20 49.5 18.5 49.5 19 50 206.5 98.3 98.6 2 

1728138 40 40 17.4 69.3 72.8 142.1 94.7 38.7 20 42 16 18 96 45.7 45.6 49 

1728713 20 18 20 20 18 18 18 20 20 40 212 92.2 69.3 2.1 75.0 3.0 149.4 96.3 74.8 17 32 17 30 16 45 157 74.8 80.6 24 

1729015 20 18 18 20 16 18 20 19 49 198 86.1 60.0 75.0 0.9 135.9 90.1 16.8 14 35 14 19 44 126 60.0 49.0 47 

1732222 20 12 20 16 18 20 18 17 46 187 81.3 0.0 12.7 12.7 8.5 59.7 20 30 19 69 32.9 48.5 48 

Experiment 4: Hydrates 	  

  Report Form: One form for each lab partner who did the 
unknown from last week are both to be turned in; Place your 
partner’s name next to yours & staple forms together.  
  Check sig figs are correct and units included 
 Show calculations 
  Answer post lab question; show calculation. 

Include completed  Replacement Page (pg. 29) 

Nomenclature: 
Entire Group is to turn in one set of Lab manual pages 
109-114 with the names of only those who contributed. 
Group does not be your assigned members. 

DUE Today 
Hydrates Report  
Include Replacement pg. 29 

Have completed pg. 
29 data & questions 
(both sides of 
handout including 
Post-Lab) in 
individual reports. 
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Hydrate:	  %	  Water	  
EPSOM	  SALT(s)	  

How can you identify (A) and (B) 
among the 5 choices? 

Moles	  &	  Mass	  

hDps://www.youtube.com/watch?v=TEl4jeETVmg	  

How	  big	  is	  a	  mole?	  	  
(Not	  the	  animal,	  the	  other	  one.)	  -‐	  Daniel	  Dulek	  

http://chemconnections.org/general/chem108/Mole%20Guide.html 

The	  Mole	  

• 	   DefiniSon:	  The	  number	  of	  carbon	  atoms	  in
	  exactly	  12	  grams	  of	  pure	  12C.	  The	  number	  equals

	   	  6.02	  ×	  10	  23	  atoms.	  

 	  1	  mole	  =	  6.02	  ×	  10	  23	  units	  of	  anything	  

•  	   	  	  6.02	  ×	  10	  23	  “units”	  of	  atoms,	  people,	  ants,
	  stars,	  $$$s,	  etc.,	  etc.	  =	  1	  mole	  

There are about 7.4 billion people in the world. !
How many moles of people are there?"

Counting by Weighing 

12 red marbles @ 7g each = 84g 
12 yellow marbles @ 4g each=48g 

55.85g Fe = 6.022 x 1023 atoms Fe 
32.07g S = 6.022 x 1023 atoms S 

Consult the Periodic Table"

CaCO3 
Name? 
100.09 g 
Oxygen 
   32.00 g 
Copper 
   63.55 g 
Water 
  18.02 g 

Relative Masses of 1 Mole 

1 mole of an “ideal” gas!
equals!

22.4 Liters.!
(A balloon diameter!

of 35 cm.)!

What  is the volume of !
1 mole of water?"

Atomic	  and	  Molecular	  Weights	  
Mass	  Measurements	  

•  1H	  weighs	  1.6735	  x	  10-‐24	  g	  and	  16O
	  2.6560	  x	  10-‐23	  g.	  

– DEFINITION:	  mass	  of	  12C	  =	  exactly	  12
	  amu.	  

– Using	  atomic	  mass	  units:	  

•  1	  amu	  =	  1.66054	  x	  10-‐24	  g	  

•  1	  g	  =	  6.02214	  x	  1023	  amu	  
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Atomic	  and	  Molecular	  Weights	  
•  Formula	  Weight	  a.k.a.	  Molecular	  Weight	  
•  Formula	  weights	  (FW):	  sum	  of	  Atomic
	  Weights	  (AW)	  for	  atoms	  in	  formula.	  

•  FW	  (H2SO4)	  =	  2AW(H)	  +	  AW(S)	  +	  4AW(O)	  

•  =	  2(1.0	  amu)	  +	  (32.0	  amu)	  +	  4(16.0)	  

•  =	  98.0	  	  amu	  

Atomic	  and	  Molecular	  Weights	  

•  Molecular	  weight	  (MW)	  is	  the	  weight	  of	  the
	  molecular	  formula	  in	  amu.	  

•  MW	  of	  sugar	  (C6H12O6	  )	  =	  ?	  

•  MW	  =	  6(12.0	  amu)	  +	  12(1.0	  amu)	  +	  6(16.0
	  amu)	  

•  =	  180	  amu	  

Molar	  Mass	  
•  A	  substance’s	  molar	  mass	  is	  the	  mass	  in
	  grams	  of	  one	  mole	  of	  the	  element	  or
	  compound.	  (Equals	  the	  formula	  weight:
	  atomic	  or	  molecular	  weight	  in	  grams)	  	  

	   	  	  Molar	  Mass	  CO2	  	  =	  	  ?	  

C = 12.01 grams per mole (g/mol)     
O = 16.00 grams per mole (g/mol) 

CO 2  = 44.01 grams per mole (g/mol)   
12.01 + 2(16.00) = 44.01 

Calculate the molar mass of magnesium sulfate."

What do you need ? 
1) Formula of magnesium sulfate: 

Mg = 24.31, S = 32.07, O = 16.00 

24.31 + 32.07 + 4(16.00) = 120.38  g/mol 

MgSO4 

2) Atomic Weights 
       (molar mass) 

Calculate the mass in grams of 4.00 moles of water."

What do you need ? 

Atomic Weight H2O (2H=1.0 x2) + (O=16.0)  
       (molar mass)         = 18.0 g/mol 

4 mol sulfur  x  18.0 g/mol sulfur = 72.0 g 

Calculate the mass in grams of 0.100 moles of 
magnesium sulfate hydrate."

What do you need ? 

Atomic Weight MgSO4
. H2O = 120.38  + 18.02 

       (molar mass)         = 138.40  g/mol 

0.100 mol MgSO4. H2O  x  138.40 g/mol MgSO4. H2O  = 13.84 g 
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Calculate the mass in grams of 0.100 moles of 
magnesium sulfate tetrahydrate."

What do you need ? 

Atomic Weight MgSO4
. 4H2O = 120.38  + 4(18.02) 

       (molar mass)         = 192.44  g/mol 

0.100 mol MgSO4. H2O  x  192.44 g/mol MgSO4. H2O  = 19.244 g 

Percent	  ComposiSon	  

•  Mass	  percent	  of	  an	  element:	  

•  For	  iron	  in	  iron	  (III)	  oxide	  =	  ?	  	  

Which iron ore would you buy: one high in 
Fe2O3 or one high in Iron (II) oxide? 

55.84 / 71.84 x 100 = 77.7%  

Fe2O3  

FeO  

Formulas:	  Dalton’s	  Law	  

•  Dalton’s	  law	  of	  mulSple	  proporSons:	  	  

When	  two	  elements	  form	  different	  compounds,
	  the	  mass	  raSo	  of	  the	  elements	  in	  one
	  compound	  is	  related	  to	  the	  mass	  raSo	  in	  the
	  other	  by	  a	  small	  whole	  number.	  

Formulas:	  MulSple	  ProporSons	  

hDp://chemconnecSons.org/general/movies/mulSple-‐proporSons.MOV	  

Hydrate:	  %	  Water	  
EPSOM	  SALT(s)	  

How can you identify (A) and (B) 
among the 5 choices? 

What do you need ? 

Calculate the percent water in magnesium sulfate 
pentahydrate."

5(18.02)/ 210.46      7(18.02) / 246.49    
   x 100 =    x 100 =   

42.8%                 51.2%    

Atomic Weight MgSO4
. 7H2O = 120.38  + 7(18.02) 

       (molar mass)                = 246.49  g/mol 

Calculate the percent water in “Epsom” salt, magnesium 
sulfate heptahydrate"

What do you need ? 
Atomic Weight MgSO4

. 5 H2O = 120.38  + 5(18.02) 
       (molar mass)                  = 210.46   g/mol 
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Hydrate:	  %	  Water	  
EPSOM	  SALT(s)	  

Formulas	  &	  MulSple	  ProporSons	  
	  Components	  of	  acid	  rain,	  SO2(g)	  and	  SO3(g)	  	  

•  Compound	  A	  contains:	  	  
1.000	  g	  Sulfur	  &	  1.500	  g	  Oxygen	  

•  Compound	  B	  contains:	  	  
1.000	  g	  Sulfur	  &	  1.000	  g	  Oxygen	  

•  Mass	  raSo	  A:	  1	  to	  1.5;	  Mass	  raSo	  B:	  1	  to	  1	  

•  MUST	  adjust	  for	  atomic	  mass	  differences:	  AW
	  sulfur	  is	  2x	  the	  AW	  oxygen;	  therefore	  the
	  oxygen	  raSos	  are	  2x	  sulfur.	  

•  	  S1O3	  and	  S1O2	  respecSvely	  

Salt Unknown Sample 

EXPERIMENT	  
What’s	  My	  Formula?	  

EXPERIMENTAL: 

CALCULATIONS: 

An experimental value is nearly impossible to have equal the 
calculated value due to inherent errors in conducting any experiment 
unlike the data provided for (A) and (B)."
A quantitative comparison (“% Yield”) is used to measure the 
efficiency (similar to “accuracy”) of any procedure in yielding a 
“product” (on the right of an equation) versus the calculated 
(theoretical) amount of the product based on the reactant(s) (on the 
left of the equation) for any chemical reaction. In this experiment you 
will use a % comparison rather than % Yield which will come later."

2 

“Salt”	  /	  NIF	  /	  Fusion	  
What	  is	  “salt”?	  

5 grams of hydrogen will produce enough energy to boil over 
1,000 gallons of water 

sodium chloride 
potassium  

dihydrogenphosphate 

Nomenclature	  Tutorial	  

•  Pick	  one	  of	  the	  4	  “unknowns”	  (a,	  b,	  c,	  or	  d)	  so	  that	  each	  of
	  you	  have	  a	  different	  unknown.	  (Modified	  pages	  37	  &	  38)	  

http://www.chemconnections.org/general/chem108/
Nomenclature.htm 

Move	  to	  the	  area	  designated	  for	  your	  unknown	  on	  
the	  following	  Lab	  Map	  

a = sodium hydrogen carbonate 

b = potassium hydrogen carbonate 

c = barium chloride dihydrate 

d = calcium sulfate dihydrate 

a b c d 

Nomenclature	  	  

Front of Lab 
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Nomenclature	  /	  Naming	  
•  Nomenclature:	  the	  unambiguous	  naming	  of
	  compounds/	  molecules	  

•  Governed	  by	  the	  IUPAC:	  Interna:onal	  Union
	  of	  Pure	  and	  Applied	  Chemistry	  

•  InternaSonal	  rules	  are	  updated	  periodically	  

https://www.iupac.org/fileadmin/user_upload/
databases/Red_Book_2005.pdf 

Organic and Inorganic compounds/ molecules 
have separate naming rules. 

Compounds	  with	  more	  than	  	  
two	  different	  elements	  

•  Polyatomic	  ions:	  [oxygen	  as	  the	  third	  atom]	  
hDp://chemconnec:ons.org/general/chem120/polyatomics.html	  

Nomenclature	  

•  Determine	  the	  formula	  of	  the	  unknown;	  everyone	  must	  agree	  and
	  then	  send	  a	  delegate	  to	  Dr.	  R,	  with	  your	  answer,	  who	  will	  supply	  the
	  correct	  chemical	  equaSon	  when	  all	  groups	  have	  finished.	  

http://www.chemconnections.org/general/chem108/
Nomenclature.htm 

Salt 

Salt 

Salt 

Salt 

Unknown Sample 

Unknown Sample 

Unknown Sample 

Unknown Sample 

What’s	  My	  Formula?	  

Write the chemical reaction exactly as it is above for 
your respective unknown on each person’s form. 

a. 

b. 

c. 

d. 

Salt Unknown Sample 

EXPERIMENTAL: 

CALCULATIONS: 

Complete the calculations for your unknown, everyone must 
agree and then send a delegate to Dr. R, with your 

Theoretical % answer,. 

1

1x 2x 

What’s	  My	  Formula?	  

https://www.smh.com.au/national/nsw/
anzac-day-2015-archive-wwi-letters-to-

the-sydney-morning-
herald-19151916-20150415-1mlctc.html 

World War I (1914-1918) 
https://en.wikipedia.org/wiki/Anzac_biscuit 

Mix golden syrup, boiling water and 
sodium bicarbonate until they froth. 

Add melted butter. 

Biscuits issued to 
Australian /N.Z.  
soldiers, referred to 
as "Anzac tiles" or 
"Anzac wafers” were 
hard tack, a bread 
substitute, which had 
a long shelf life and 
were very hard. 
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Correctly	  copy	  the	  formula,	  reacSon	  and	  
TheoreScal	  % onto	  every	  form,	  check	  each	  

others	  forms	  &	  then	  
return	  to	  your	  original	  group	  

What’s	  My	  Formula?	  
Salt 

Salt 

Salt 

Salt 

Unknown Sample 

Unknown Sample 

Unknown Sample 

Unknown Sample 

Experimental Calculation: 

Theoretical Calculation: 
? ? 

What’s	  My	  Formula?	  

Your	  group	  is	  to	  
obtain	  	  a	  

minimum	  of	  2	  
unknowns	  up	  to	  a	  
maximum	  of	  4	  
unknowns	  from	  
Dr.	  R.,	  then	  
complete	  the	  

procedure	  and	  an	  
accompanying	  

data	  form	  for	  each	  
unknown	  that	  you	  
choose	  (replaces	  

pg.	  36)	  

 
 
        Name:&___________________________&
&
& & & & & & & & Section:&__________________________&
&

Report&Form&–&What’s&My&Formula&
&

Unknown&Number& &

Mass,&Evaporating&Dish&+&Unknown& &

Mass,&Evaporating&Dish& &

Mass,&Unknown& &

Mass&Evaporating&Dish&+&Salt&(Product&),&after&heating& &

Mass&Evaporating&Dish&+&Salt&(Product&),&after&2nd&heating& &

Mass&Salt&(Product)& &

%"Salt"(Product)&&&
Mass&Salt&(Product)&/&Mass&Unknown&x&100&=&

&

%"Molar"Mass"Salt"(Product)&&
Closest&from&last&week’s&4&lab&calculations&

&

Unknown&Identification&
&

&

Calculations:&
 

%&Salt&(Product)&&=&Mass&Salt&(Product),&after&heating&/&Mass&Unknown&Sample&x&100&&
&
&
Theoretical&Yield:&

&
%&Yield&=&&actual&grams&of&Salt&(Product)&/&“Theoretical&”&grams&x&100&&
&
&
 

36&
 

 

 

 
Product = ? g 
(Theoretical) 
Molar Mass = 105.99 g/
mol 

Reactant = 10.00 g 
Molar Mass = 84.00 g/
mol  

% Yield =  
actual grams of product / theoretical (calculated) grams of product 

                   x100  

“% Yield” is used to measure the efficiency (similar to “accuracy”) of 
any procedure in yielding “product(s)” (on the right of an equation) 
versus the calculated (theoretical) amount of the product based on the 
amount of “reactant(s)” (from the left of the equation) for any 
chemical reaction using the relative number of moles of each."

For example, heating 10.00 g of sodium bicarbonate and actually 
obtaining  X g of sodium carbonate 

What’s	  My	  Formula?	  

grams (Reactant) grams (Product) 

grams (R)!

grams (R)!
 (Divide)!

Mass  (R)   
  by Molar!

1 mol (R)! grams (P)!

? grams (P)!

1 mol (P)!

Moles 
Molar Mass 

? mol (P)!

? mol (R) "

"Gatekeepers”!
from!
Balanced reaction 

 (Multiply)!

    Mass  (P)!

  by Molar!

Salt 

Salt 

Salt 

Salt 

Unknown Sample 

Unknown Sample 

Unknown Sample 

Unknown Sample 

EXPERIMENTAL: 

CALCULATIONS: 
? ? 

What’s	  My	  Formula?	  
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Post Lab: Compounds with the Same Formula"
[ eg. C9H8O4 ] ""

Aspirin	  
4-‐Hydroxyphenylpyruvic	  acid	  
Dihydroxycinnamic	  acids:	  
Caffeic	  acid	  (3,4-‐dihydroxycinnamic	  acid)	  
Umbellic	  acid	  (2,4-‐dihydroxycinnamic	  acid)	  
2,3-‐Dihydroxycinnamic	  acid	  
2,5-‐Dihydroxycinnamic	  acid	  
3,5-‐Dihydroxycinnamic	  acid	  

What’s My Formula? 

Molar Comparisons of Analgesics"
Calculate Moles : Doses (mmol/dose)"

Which analgesic has the most biologically active ingredient 
based on millimoles per dose (mmol/dose)?"

5.0 g of each would produce the following number of doses:"

" " " " " "Formula         Doses !mmol/dose"
Aspirin " " " "C9H8O4 " " "15."
Ibuprofen " " "C13H18O2 " "25 " "? ""
Naproxen Sodium "C14H13O3Na "22.7 "?"
Acetaminophen "C8H9NO2 " "5 " "?"

Molar Mass Aspirin = 180.1 g/mol!
5.0 g / 180.1 g/mol = 0.028 mol = 28 mmol " 

28 mmol 

Post Lab: Compounds with the Same Formula"
[ eg. C9H8O4 ] ""

Molar Comparisons of Analgesics"
Calculate Moles : Doses (mmol/dose)"

Post Lab:!
Submit Individually"

Chem	  108:	  Lab	  
Week	  7	  

Sign in 
Pick up papers 

Sit with group partners from last week’s lab 

H 

D 

E 

G 

C 

B 

A 
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        Name:&___________________________&
&
& & & & & & & & Section:&__________________________&
&

Report&Form&–&What’s&My&Formula&
&

Unknown&Number& &

Mass,&Evaporating&Dish&+&Unknown& &

Mass,&Evaporating&Dish& &

Mass,&Unknown& &

Mass&Evaporating&Dish&+&Salt&(Product&),&after&heating& &

Mass&Evaporating&Dish&+&Salt&(Product&),&after&2nd&heating& &

Mass&Salt&(Product)& &

%"Salt"(Product)&&&
Mass&Salt&(Product)&/&Mass&Unknown&x&100&=&

&

%"Molar"Mass"Salt"(Product)&&
Closest&from&last&week’s&4&lab&calculations&

&

Unknown&Identification&
&

&

Calculations:&
 

%&Salt&(Product)&&=&Mass&Salt&(Product),&after&heating&/&Mass&Unknown&Sample&x&100&&
&
&
Theoretical&Yield:&

&
%&Yield&=&&actual&grams&of&Salt&(Product)&/&“Theoretical&”&grams&x&100&&
&
&
 

36&
 

 

 

 

QUESTION	  

 A	  syntheSc	  reacSon	  produced	  2.45g	  of	  Ibogaine,
	  C20H26N2O,	  a	  natural	  product	  with	  strong	  promise	  in
	  treaSng	  heroin	  addicSon,	  the	  calculated	  theoreScal
	  yield	  was	  3.05g,	  what	  is	  the	  %	  yield?	  

A)	  19.7% 	  B)	  39.4% 	  C)	  80.3% 	  D)	  160.6%	  

ANSWER	  

  If	  	  a	  reacSon	  produced	  2.45g	  of	  Ibogaine,	  C20H26N2O,	  a
	  natural	  product	  with	  strong	  promise	  in	  treaSng	  heroin
	  addicSon,	  and	  the	  theoreScal	  yield	  was	  3.05g,	  what	  is
	  the	  %	  yield?	  

A) 19.7% 	  B)	  39.4% 	  C)	  80.3% 	  D)	  160.6%	  

% yield = 2.45g / 3.05g x 100	

	
=  80.3%	



