STOICHIOMETRY Mathematics of the Chemical Equation

1. C3Hs + 50, > 3CO, + 4H,0
1 mol X mol

xmolO, = 1moelCHs x (5molO,) = 5mol O,
(1 FHGJ—GgHg)

2. CH, + 20, > CO, + 2H,0
1 mol X mol

xmolO, = 1melCH,x (2mol0,) = 2mol O,
(1 melCH,)

3. 3NayS,0; + AgBr > NaBr + Nas[Ag(S,0s3) 3]
X mol 0.1 mol

x mol Na,;S,03 = 0.1 melAgBr x (3 mol Na,S,03) = 0.3 mol Na,S,03
(1 mel-AgBr)

4. 4Al + 30, 2> 2AL0;
100 g Xd

XJ A|203 = 100 g—A—l X (1 =FH=9=|=AG|=) X (2 m-G-I—NQQQ,) X (102 g A|203)_ = 189 g A|203
(27 g-AD) (4 melAl) (1 melAlLO;,)



5. CaO + H,O > Ca(OH);
10 kg X

X g H,0 = 10 kg-GaO x (1000 g-5a0) x (1 metGal) x (1 melH.0) x (18 g H,O) = 3214 g H,O
(1 kg-CaoO) (56 gGa0) (1 meltal) (1 melH.0)

x g Ca(OH) > = 10,000 g-CaO x (1 melCal) x (1 melCalOH) ;) X (74 g Ca(OH),) = 13214 g
(56 gCa0) (1 mekcad) (1 mel-Ca(OH),)

6. 2Cs7H1100 + 1630, -2 114CO, + 110H,0
1 kg "Fat" X g

x g H,O = 1kg“Fat® x (1000 g ZFat) x (1 mel“Fat") x (110 melH.0) x (18 g H,0)
(LkgFat) (890 g=Fel) (2mokFat) (L mokHO)

= 1,112 g H,0

7. BobHg + 30, -2 B,O3; + 3H,0
10 kg X g

X O, = 10,000 g—BgHg X !1 %B%ég)_ X (3 FFI-GJ—Qg) X (320 Og) = 34,783 g O,

8. Br» + 2 Nal -> 2 NaBr + I
0.172 mol X mol

x mol NaBr = 0.172 melBr x (2 mol NaBr) = 0.344 mol NaBr
(1 melBr)




0. 2 Ca + O - 2 CaO
excess 4.9 x 10° x molecules
molecules

X molecules CaO = 4.9 x 10° molecules-O; X (1 melo,) X (2 melGaO) x (6.02 x 10*® molecules)
(6.02 x 10% molecules-O,) (1 BelO,) (1 melCal)

= 9.8 x 10° molecules CaO

10. 2 Al + 3S - Al,S;
X atoms 1.33 x 10*
atoms

x atoms Al = 1.33 x 10** atoms-S x (1 mels) X (2 melA) X (6.02 x 102 atoms Al)
(6.02 x 102 atoms-S) (3 met:S) (1 mel-Al)

= 8.9 x 10*® atoms Al

11. CH, + 20, - CO, + 2H,0

XgCHs= 1g0:x (1 melO,) x (L melCH,) x (16 gCH,) = 0.25g CH4
(32g02) (2=melO2) (1 melCH,)




12. C4H1,0 + 60, > 6CO, + 6H,0
X 109

XJ CeH1206 = 10 g—gg X (1 m%%) X (1 FF\-G-I—GQHEQQ) X 1180 a C@ﬂgggl = 9.375 g CeH120¢

13. 6 NH,CIO, + 10Al > 5ALO; + 3N, + 6HCI + 9H,0
5x10°¢g X g

X g Al =5 x 10° g NH,CIO, x (1 mekNH.CIO, ) x (10 melAl)  x (27.g Al) = 1,914,894 g Al
(117.5 g NH,CIO,) (6 mekhiH,Cio,) (1 melAl)

14. silver nitrate + potassium chloride -> silver chloride + potassium nitrate

AgNO; + KCI > AgCl + KNO3;
59 50
/ 170 g/mol / 74.6 g/mol
"Have" 0.0294 mol 0.067 mol
"Need" 0.067 mol 0.0294 mol

Silver Nitrate is LIMITING REACTANT:; KCI is in excess.



15. 2 Ag + 1, > 2Agl

X atoms 531.8 ¢
2.5 x 10** atoms / 74.6 g/mol
X 6.02 x 10% atoms/mol
[2:1]
4.19 mol Ag < 2.09 mol I,

x atoms Ag = 531.8 g, x (1 mekl,) x (2 melAg) x (6.02 x 10*° atoms Ag) = 2.5 x 10** atoms Ag
(254 g4.) (1 meekd) (1 molAg)

16. % Yield = Actual Yield x 100 %
Theoretical Yield

% Yield = 480tons x 100 % = 87.3 % Yield
550 tons
17. 1mol N, = 224L @ STP

XLN, = 16.3moelN.x (224 L Nz)_
(1 m-GJ—N;_z)

365 L N>




18. 1molF, = 224L @ STP lcc=1cm® = 1mL
& 1dm® = 1L

xmolF, = 0.269 LE>x (1 mol F,) = 0.012 mol F,
(22.4 LF,)

109. N> + 2 0O, - 2 NO,
71.11L excess X L

10 cm
(10 cm)?
1000 cm®

1dm
(1dm)®
1 dm?®

x LNO, = 71.11 ENO, x (1 mekM,) X (2 melNG,) X (22.4 L NO,) = 142.22 L NO,

(22.4 £Ny) (1 melN,) (1 melNO,)
20. 2 S0, + O - 2 SO3
excess X mol 79.6 mol

xmol O, = 79.6 melSO3 x _(1 mol O,) = 39.8 mol O,
(2 mel-SOy)




21. 2 H; + O, > 2 H,O

50g 50¢g X g
56.25 g
/ 2 g/mol /32 g/mol x 18 g/mol
[1:2]
"Have" 25 mol H, 1.56 mol O, 3.125 mol H,0O

"Need" 3.125 mol H, 12.5 mol O,

Oxygen is the LIMITING REACTANT; hydrogen is in excess.

XJg HQO = 50 g—gg X (1 me@%) X (2 mG-I—HgQ)_ X (18 0] HZO) = 56.25 g Hzo
(3290, (Lmels,) (1 morH.0)

2 H» + O- - 2 H,O + H->
50g 50¢ 56.25¢g + 43.75 ¢

6.25g9 + 43.75¢g + 5049

56.25¢g + 43.75 ¢
100 g Reactant = 100 g Product

Law of Conservation of Mass is observed!



22. 2C + 0O, > 2CO + energy Conversion Factor: 1 molC = 113 kJ
1 mol 113 kJ

100 g x Joules

x Joules heat = 100 gC x (1 smell) x (113 kJ) x (1000 J) = 942,000 Joules
(12gC6) (1wmee) (1kI)

23. Cu + 2 AgNOs3 > Cu(NO3) 2 + 2 Ag
100 g 200 g X atoms

7.1 x 10% atoms

/ 63.5 g/mol / 170 g/mol x 6.02 x 10** atoms
[2:2]
"Have" 1.57 mol Cu 1.18 mol AgNO3 1.18 mol Ag
"Need" 0.59 mol Cu 3.14 mol AgNO3

Silver nitrate is LIMITING Reactant; copper is in excess.

X atoms Ag = 200 g-AgNO; x (1 melAgNG.) x (2 metAg)  x (6.02 x 10*° atoms Aq)
(170 g-AgNO3) (2 mel-AghNG;) (1 mel-Ag)

= 7.1 x 10*° atoms Ag



24, 2 7ZnS + 30, > 2/2n0O + 2 SO,

1.58 x 10° 1000 L x mol
molecules
/ 6.02 x 10% / 22.4 L/mol
molecules/mol
"Have" 2.49 x 10**mol ZnS 44.6 mol O, mol
"Need" [2:2]

Zinc sulfide is LIMITING Reactant; oxygen is in excess.

X mol SO, = 1.5 x 10® melecules ZnS x (1 melZasS) x (2 mol SO,)
(6.02 x 10% moleculeszrs) (2 BaelZRS)

= 2.5 x 10™*® mol SO,
X 0.75 (75 % Yield)

1.9 x 10™** mol SO,

3a. 6 CO, + 6 H,O + energy > CsH1,06 + 60,
X molecules 1 molecule

b. 6 molecules H,O



c. 6CO, + ©6H,0O0 + energy = CeHi05 + 60,
2.5 mol X L

X L 02 = 25 -m-G-I—GgH-;__ggg X (6 H&&L—@%) X (224 L 02) = 336 L 02

d. 6 CO, + 6 H,O + energy > C6H1206 + 6 0O,
X mol 2.5 mol

xmol CO, = 25 melCH,,.0:x (6 molCO,) = 15 mol CO,
(1 %@H&gg)

e. 6 CO, + 6 H,O + energy > CsH1,06 + 6 0O,
X mol 2.5 mol

x mol CO, = 2.5 mekCeH1,06 X (6.02 x 10*° melesules CH,,0:) X (6 atoms C)
(l m-e-l—GgH-grggg) (1 %*%&%@@H&Q@)

= 9.03 x 10** atoms C

f. 6 CO, + 6 H,O + energy > CsH1,06 + 6 0,
9.32 L X L

xL O, = 9.32LC0O, x (1 8ekCO,) X (6 mol0,) x(224L0,) = 9.32L 0,
(22.4LCO,) (6 meCO,) (1 mel0,)
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3. C1oH»,011 + 12 O, -> 12 CO, + 11 H,O + energy
816 g x L
(MM = 342 g/mol)

4. 2KCIO; > 2KCl + 30
X9 X9 > 9

K2C03 - Kzo + COZ
X9 79

X g KCIO3 = 50, x (1 mels,) x (2 melKElO;) x (122.6 g KCIO3) = 12.77 g KCIO3
(32 gO5) (3 melO,) (1 melkClOs)

X g KCl = 5g0,x (1®mel9,) x (2melKdl) x (74.6 g KCl) = 7.77 g KCI "Produced"
(3290, (Bmelo;) (1melkEl)

XJg K2C03 =7 g—G@z X (1 me%%) X (1 FFIG-I—Kg@Qg) X (1382 g KZCO§)_ = 21.99 g K2C03

Original Mixture: 12.77 g KCIO3 + 21.99gK,CO; + xgKCIl = 50¢g
X = 15.24 g KCI

12.77 g KCIO; + 21.99gK,CO; + 15.24gKCl = 50 g
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