Problem Set - Limiting Reagents & Molar Yields - Answers

1. 12 moles of CgH1o were reacted with 52 moles of Oxygen. ldentify the limiting reagents
and then predict the yield of the products in moles.

1 CeHpy + 850, —» _6CO, + _5H0O
12 moles 52 moles
Note: There are only 2 Significant Figures for this data]
12 moles of CgH1o would require 12 x 8.5 = 102 moles of O,, therefore there is not enough O..

CeH1p Is in Excess

O, is the Limiting Reagent
77?2 CeHyy + 520, — _?2?2.CO, + 2?2 H,0
Ncen1o = 1/8.5 X 52 moles
Neenio = 61176471 moles = 6.1 moles

Nco2 = 6/8.5 X 52 moles

Ncoz = 36-705882 moles = 37 moles
NH2o = 5/8.5 x 52 moles

NH2o = 36-588235 moles = 31 moles

[Note: Only 2 Significant Figures are allowed for this answer]
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2. 0.4 moles of C4Hs were reacted with 12 moles of Oxygen. Identify the limiting reagents
and then predict the yield of the products in moles.

1CHs + 550, —» _4CO, + _3HO0
0.4 moles 12 moles
Note: There are only 1 Significant Figures for this data]
0.4 moles of C4Hg would require 0.4 x 5.5 = 2.2 moles of O,, therefore there is excess O;.
C4Hs is the Limiting Reagent
O, is in Excess
04 CHs + 2720, — _2?2.CO, + 2?22 H,0
No» = 5.5/1 x 0.4 moles
N o2 = 22 moles = 2 moles
Nco2 = 4/1 x 0.4 moles
Ncoz = &6 moles = 2 moles
NH2o = 3/1 X 0.4 moles

NH2o = 2 moles = 1 moles

[Note: Only 1 Significant Figures are allowed for this answer]
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3. 12 moles of C,Hg were reacted with 0.50 moles of Oxygen. Identify the limiting reagents
and then predict the yield of the products in moles.

1CHs + 350, —» _2CO, + _3H)O
12 moles 0.50 moles
Note: There are only 2 Significant Figures for this data]
12 moles of C,Hg would require 12 x 3.5 = 42 moles of O,, therefore there is excess C,Hs.
CzHg is in Excess

O, is the Limiting Reagent

77?2 C,Hs + 0500, — 2?2 CO, + _??? H,0
Ncons = 1/3.5 X 0.50 moles
N cone = 82428571 moles = 0.14 moles
Nco2 = 2/3.5 x 0.50 moles
Ncoz = 0:2857342 moles = 0.29 moles
NH2o = 3/3.5 x 0.50 moles
NH2o = 64285714 moles = 0.43 moles

[Note: Only 2 Significant Figures are allowed for this answer]
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4. 5.00 moles of CyHa4o were reacted with 5.00 moles of Oxygen. Identify the limiting
reagents and then predict the yield of the products in moles.

1 CyHgp + 300, —» _20CO, + _20 H),O
5.00 moles 5.00 moles
Note: There are only 3 Significant Figures for this data]
5.00 moles of CyoHso would require 5 x 30 = 150 moles of O,, therefore there is excess CaoHao.
CaoHag Is In EXxcess

O, is the Limiting Reagent

77?2 CpHae + 5000, — _??22CO, + _??2 H,0
Ncaon4ao = 1/30 X 5.00 moles
N coon40 = 8-1666666 moles = 0.167 moles
Nco2 = 20/30 x 5.00 moles
Ncoz = 333333333 moles = 3.33 moles
NH2o = 20/30 x 5.00 moles
NH2o = 333333333 moles = 3.33 moles

[Note: Only 3 Significant Figures are allowed for this answer]
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5. 3.0 moles of CijHig were reacted with 6.0 moles of Oxygen. ldentify the limiting
reagents and then predict the yield of the products in moles.

1 CyyHis + 1550, —» _11 CO, + _9 H)O
3.0 moles 6.0 moles
Note: There are only 2 Significant Figures for this data]

3.0 moles of C;1H;5 would require 3.0 x 15.5 = 46.5 moles of O, therefore there is excess
CiuiHs.

Ci1Hag is in Excess
O, is the Limiting Reagent
_??? CyHis + 600, —» 2?2 CO, + _??? H,0O
Nci1q1s = 1/15.5 X 6.0 moles
Nc11n1s = 83870967 moles = 0.39 moles

Ncoz = 11/15.5 x 6.0 moles

Ncoz = 42580645 moles = 4.3 moles

NH2o = 9/15.5 x 6.0 moles
NH2o = 3483871 moles = 3.5 moles

[Note: Only 2 Significant Figures are allowed for this answer]
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6. 0.21 moles of Cg¢H, were reacted with 0.32 moles of Oxygen. Identify the limiting
reagents and then predict the yield of the products in moles.

1 CH, + 650, —» _6CO, + _1H,0
0.21 moles 0.32 moles
Note: There are only 2 Significant Figures for this data]
0.21 moles of CgH, would require 0.21 x 6.5 = 1.365 moles of O, therefore there is excess CgH.
CeH2 is in Excess

O, is the Limiting Reagent

77?2 CgH, + 0320, —> _???.CO, + 22?7 H,0
Ncenz = 1/6.5 x 0.32 moles
N cenz = 8:0492307 moles = 0.049 moles
Nco2 = 6/6.5 X 0.32 moles
Ncoz = 0:2953846 moles = 0.30 moles
NH2o = 1/6.5 x 0.32 moles
Nh2o = 8:04923067 moles = 0.049 moles

[Note: Only 2 Significant Figures are allowed for this answer]
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7. 12 moles of CgHg were reacted with 52 moles of HCI. Identify the limiting reagents and
then predict the yield of the products in moles.

_1_C8H8 + _4_HC| — _1_C8H12C|4
12 moles 52 moles
Note: There are only 2 Significant Figures for this data]

12 moles of CgHg would require 12 x 4 = 48 moles of HCI (which there is), therefore there is
excess HCI.

HCI is in Excess
CgHg is the Limiting Reagent
12 CgHg + 2?7 HCI — _??? CgHy,Cly
Nhel = 4/1 x 12 moles
N el = 48 moles
Ncshizcia = 1/1 X 12 moles
NceHiocis = 12 moles

[Note: Only 2 Significant Figures are allowed for this answer]
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8. 0.4 moles of CgH1,06 were reacted with 12 moles of F,. Identify the limiting reagents and
then predict the yield of the products in moles.

_1_C6H1206 + _3_F2 —> _1_C6H6F6 + _3_H202
0.4 moles 12 moles
Note: There are only 1 Significant Figures for this data]

0.4 moles of C¢H12,06 would require 3 x 0.4 = 1.2 moles of F, (which there is), therefore there is
excess F».

F, is in Excess
CesH1206.is the Limiting Reagent
0.4 CeHi06 + 272 F, — 22?2 CeHeFs + 2?7 H,0;

Ne2 = 3/1 X 0.4 moles

N g2 = +2-moles = 1 mole

N ceners = 1/1 X 0.4 moles
Ncenses = 0.4 moles

N H202 = 3/1 X 0.4 moles

NH202 = 2 moles = 1. mole

[Note: Only 1 Significant Figures are allowed for this answer]
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9. 12 moles of WN4O, were reacted with 0.50 moles of CO. Identify the limiting reagents
and then predict the yield of the products in moles.

1 WNO, + 6CO — _4NO + _1 WGCeOg
12 moles 0.50 moles
Note: There are only 2 Significant Figures for this data]

12 moles of WN,4O,4 would require 12 x 6 = 72 moles of CO (which there isn’t), therefore there is
excess WN,4O,.

WN,O; is in Excess
CO is the Limiting Reagent
_??7? WN, O, + 050 CO — ?22 NO + 77?7 WCgOq
Nwn4oa = 1/6 X 0.50 moles
Nwnaoa = 8-:0833333-moles = 0.083 moles
Nno = 4/6 x 0.5 moles
Nno = = 8:3333333-moles = 0.33 moles
Nwesos = 1/6 X 0.50 moles
Nweeos = 8-0833333-moles = 0.083 moles

[Note: Only 2 Significant Figures are allowed for this answer]
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10.  5.00 moles of NasPO, were reacted with 5.00 moles of HCI. Identify the limiting reagents
and then predict the yield of the products in moles.

1 NasPO, + 3 HCI —» 3 NaCl + _1 H3PO,
5.00 moles 5.00 moles
Note: There are only 3 Significant Figures for this data]

5 moles of NazPO4 would require 5 x 3 = 15 moles of HCI (which there isn’t), therefore there is
excess NazPO..

NazPOyg is in Excess
HCL is the Limiting Reagent
_??7? NagPO, + 500 HCI — _??? NaCl + _???_ H3PO,
NNazpos = 1/3 X 5.00 moles
N naspos = 3-:6666667-moles = 1.67 moles
N nacl = 3/3 X 5.00 moles
Nnact = 5.00 moles
N nspos = 1/3 X 5.00 moles
N Hapos = 1-:6666667-moles = 1.67 moles

[Note: Only 3 Significant Figures are allowed for this answer]
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11. 3.0 moles of CgH1204 were reacted with 6.0 moles of HBr. Identify the limiting reagents
and then predict the yield of the products in moles.

_1_C6H 1204 + _6_H Br — _1_C6HGB e + _4_H20 + _2_H2
3.0 moles 6.0 moles
Note: There are only 2 Significant Figures for this data]

3.0 moles of C¢H12,04 would require 6 x 3.0 = 18 moles of HBr (which there isn’t), therefore
there is excess CgH120..

CeH1204 is in Excess
HBr is the Limiting Reagent
_??7? CeH1204 + 6.0 HBr —  ???2 CeHeBrg + 7?2 H,O + ??? H,
Ncen1204 = 1/6 X 6.0 moles
N cen1204 = 1.0 moles
N cenears = 1/6 X 6.0 moles
N censere = 1.0 moles
N H20 = 4/6 X 6.0 moles
NH2o = 4.0 moles
Np2 = 2/6 X 6.0 moles
Nz = 2.0 moles

[Note: Only 2 Significant Figures are allowed for this answer]
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12. 0.21 moles of Aly(SO4); were reacted with 0.32 moles of HBr. Identify the limiting
reagents and then predict the yield of the products in moles.

1 AlxSO4)3; + 6 HBr — 2 AIBrs + 3 HySO,
0.21 moles 0.32 moles
Note: There are only 2 Significant Figures for this data]

0.21 moles of Alx(SO4); would require 0.21 x 6 = 1.26 moles of HBr (which there isn’t),
therefore there is excess Al,(SO4)s.

Aly(SO4)3 is in Excess
HBr is the Limiting Reagent
7?77 _Alp(SOy)s; + 032 HBr — _??? AlBrs + 7?7 H,SO,
Nai2so4) = 1/6 X 0.32 moles
N Al2so4)3 = 8:05333333-moles = 0.053 moles
N aiers = 2/6 X 0.32 moles
N AR = 8-2066666-moles = 0.11 moles
N H2sos = 3/6 X 0.32 moles
N H2sosa = 0.16 moles

[Note: Only 2 Significant Figures are allowed for this answer]
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