Molar Yields - Problem Set #1 - Answers

Major Steps in Determining Molar Yields:

1) Balance the Equation in Moles.

2) Write out the Number of Moles, n, of all species where this data is given.
3) Calculate the required Number of Moles, n, for the species in question.

Note #1: Show all work for all questions.

Note #2: Use the number of significant figures in your final answer that is justified by the
number of significant figures of the data you were given.

Determine the number of moles of the indicated products and/or starting materials as
requested:*

1. The combustion of 1.2 moles of C4Hg produces how many moles of water.
1 CHs + 6 0, »> 4 CO, + 4 HO

Ncang = 1.2 moles

Np2o = 27?7

NH20 = 4 X Ncang

Npoo =4 X 1.2 mole = 4.8 moles

2. When 0.024 moles of HF are reacted as follows, how many moles of C,HsF, are
produced?

1 CH, + 2 HF — 1 CH4F
Npe = 0.024 moles
Ncomse = 777
Nconse = 0.5 X NHE

Neopaer = 0.5 X 0.024 moles = 0.012 moles

! Note: The work & answers are shown in Red and/or Blue.
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3. If a person burns 0.24 moles of CgHyo, how many moles of CO, will be produced?
1 CoHp + 14 O, —» 9 CO, + _10 HO
Nconzo = 0.24 moles

Ncog = 7277

Nco2 = 9 X Nconzo

Ncoz = 9 X 0.24 moles = 236-meles = 2.2 moles

4. When the following reaction consumes 234 moles of oxygen, how many moles of CsHsN
are produced?

1 CHN + 1.0, — 1 CHN + 2 HO0
No2 = 234 moles
NcsHsn = 2777

Ncshsn = 1 X Noz = 234 moles

5. How many moles of oxygen does it take to burn 1.6 moles of C,H,?
1 CHy, + 30, » 2 CO, + _2 HO
Ncana = 1.6 moles
Noz = 2?7
Noz2 = 3 X Nc2H4

Noz = 3 X 1.6 moles = 4.8 moles
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6. How many moles of NaOH are consumed in the following reaction to produce 0.22
moles of Na;SO4?

1 H,S0, + 2 NaOH — 1 NaSO, + _2 H,0
NNna2sos = 0.22 moles

NNaoH = 7?7

NNaoH = 2 X NNa2so4

Nnaon = 2 X 0.22 moles =.0.44 moles

7. How many moles of CsHg have to be burned to produce 6.06 moles of CO..
1 CHs + 75 0, —» 6 CO, + _3 H)O
Ncoz = 6.06 moles
Ncere = 277
Ncers = 1/6 X Nco2

Ncene = 1/6 X 6.06 moles = 1.01 moles

8. If one wants to produce 17 moles of Caz(PO,),, how many moles of H;PO, should one
use?

_2_ HsPO, + _3_ Ca(OH)z - _1_ C&3(PO4)2 + _6_ H,O
Nca3po4y2 = 17 moles
NH3pos = 7?7

NH3Po4 = 2 X Nca3(Po4)2

Npgpos = 2 X 17 moles = 34 moles
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9. The burning of 1.2 moles of C4,Hg produces how many moles of CO,.
1 CHs + 6 0, »> 4 CO, + 4 HO
Ncang = 1.2 moles

Ncog = 7277

Nco2 = 4 X Ncang

Ncoz =4 x 1.2 moles = 4.8 moles

10.  When 0.024 moles of C¢Hs are reacted as follows, how many moles of HF are
consumed?

1 CHs + 3 HF — 1 CeHoFs
Ncens = 0.024 moles
Ne = 277
NHE = 3 X NceHe

e = 3 X 0.024 moles = 0.072 moles

11. If a person combusts 0.24 moles of CgH2o, how many moles of water will be produced?
1 CoHp + 14 O, —»> 9 CO, + _10 HO
Nconzo = 0.24 moles

Np2o = 27?7

NH20 = 10 X Ncgrzo

Np2o = 10 X 0.24 moles = 2.4 moles
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For the following reaction, how many moles of CsHgN must be consumed to produce 2.2
moles of water?

1 CsHN + 1 0O, —»> 1 GCHsN + 2 H,O
NH20 = 2.2 Moles

NcsHon = 277

NcsHon = 1/2 X N

Nespony = 1/2 X 2.2 moles = 1.1 moles

How many moles of C,H, does it take to consume 1.5 moles of oxygen in a combustion
reaction?

_1_ CoH, + _3_ o, - _2_ Cco, + _2_ H,O
No, = 1.5 moles

NcoHa = 777

NcoHa = 1/3 X Nop

Ncong = 1/3 x 1.5 moles = 0.50 moles

How many moles of BH3; are consumed in the following reaction to produce 12 moles of
SiH,?

4 BH; + 3 SiCly, —» 4 BCl3 + 3 SiH,
Nsina = 12 moles

NgH3 = ?777?
NgH3 = 4/3 X NsjHa

Nprz = 4/3 x 12 moles = 16 moles
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How many moles of CgHg have to be burned to produce 6.00 moles of water.
1 CHs + 75 0, —» 6 CO, + 3 HO
NH20 = 6.00 moles

NceHe = 777

Ncere = 1/3 X Npzo

Ncene = 1/3 X 6.00 moles = 2.00 moles

If this reaction produces 6.0 moles of Ca3(PO4),, how many moles of water would be
produced?

2 HPO, + 3 CaOH), — 1 CayPOs); + _6_H,0
Nca3Ppo4)2 = 6.0 moles
Npoo = 777

NH20 = 6 X Ncaz(Poa)2

D20 = 6 X 6.0 moles = 36-0-meles = 36 moles
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