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1 Defining Stoichiometry

 SI

 
 
 

  

 

  
 

 ometryStoichi

  

  

 

 

  

 

O16.00C12.01Na22.99Al 26.98 

N14.01S32.01K39.10Zn 65.39 

H1.01F19.00Ca40.08 Fe 55.85 

P30.97Cl35.45Cu63.55 Cr 52.00 

Mg24.31Br79.90Co58.93 Ba 137.33 

Li6.94I126.90Pb207.20 Hg 200.59 

Ti 47.87       

  ( Fe ) 

)  2( O 

) III3O2(Fe  

 
. 

4Fe(s)  +  3O2(g)            2Fe2O3(s) 

 (III)  
 + ---------------- ----------------------- 

--------------- + 3 mol O2 --------------------- 

--------------- + ---------- 319.4 g Fe2O3 

319.4 g  g 

(  )  

m.moln.mol m.g 

=n.mol m.g 
m.m 

 

m.g 

m.mol n.mol 
1 mol --- 
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o  

1 . 

3(s)O22Al  2(g)+ 3O (s)4Al
------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------- 

------------------------------------------------------------------------------------------------------- 

2 . 

a- N2(g) + 3H2(g)  2NH3(g)  
-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 
 

b- HCl(aq) + KOH(aq)  KCl(aq) + H2O(l) 
-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

 

3 
. 

c-  ___Na(s) + ___H2O(l)  ___NaOH(aq) + ___H2(g) 
-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

d-  ___Zn(s) + ___HNO3(aq)  ___Zn(NO3)2(aq) + ___N2O(g) + ___H2O(l) 
-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------- 

 

 mole ratio 

 

 

 

)g2(+ 3O   )s(4Al             )l3(O22Al

 
 

  

. 

  1) -(n)(n  

M
r/S

am
i A

bo
ue

le
la



 

 

 

 Mr   Samy Abu elela 

http://2sa.weebly.com  

 3 

 

http://2sa.w
eebly.com

                                               -  M
r   Sam

y A
bu elela               

 

http://2sa.w
eebly.com

                                                  -  M
r   Sam

y A
bu elela

 

1  
a-  2KClO3(s)           2KCl(s)  + 3O2(g)  

b-  Al4C3(s) + 12H2O(l)          4Al(OH)3(s)  + 3CH4(g)  

c-   2HgO(s)     2Hg(l)  + O2(g)  

d-   2Al(s) + 3H2SO4(aq)       Al2(SO4)3(aq)  + 3H2(g)  

 

 

e- 4Al(s) + 3O2(g) 2Al2O3(s) 

 

f- 3Fe(s) + 4H2O(l) Fe3O4(s) + 4H2(g) 

 

2  . 

g- ZnO(s) + HCl(aq) ZnCl2(aq) + H2O(l)  

 

h-  (C4H10)  

 

3  M 

 N 

.

4  W  X  Y  Z  

 

 X + W  Z + Y

 

5 5 mol 2+3O (s) Cl2K  3 (s)2KClO 

 

6 3mol 

2(g)+ 6O 6(s)O12H6C   )l(O2H6+ 2(g) 6CO 
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 Stoichiometric Calculations

 Using Stoichiometry 

 
. 

  

.2(g)+ H (aq)OHK2  (l)O2H2+  (s)K2 

 mol  

1 10H4C  

5 mol  

(g)O210H+  )g(2CO8   )g2(13O+ (g) 10H4C2 

 

2 15 mol 2+ 3O  (s) 2KCl  3 (s)2KClO

 

3 )  4SO2( H 2SO. 
 . 

 

  4SO2H mol  2SO 
 

  2O 

1  4CH   2C + 2H10 mol 4CH

241020

2 O2H2            2+ O 2H26.0 mol 

2.06.01218

3 3NH2        2+ 3H 2N(18 mol 

9.02.3 2736

4 + AgCl 3NaNO + NaCl 3AgNO7 mol 

1.02.37.021 
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1 )s(MgO2  )g2(+ O )s(2Mg2.00 mol 

(Mg=24 , O=16)

 
2 10 molC=12 , O=16 , H=1 

2(g)+ 6O  )aq6(O12H6C      )l(O2+ 6H )g(
26CO 

 .

 

(Na= 23 , Cl= 35.5) 

 

3 4TiCl

2TiO)  .= 35.5, Cl (C= 12 , O= 16 , Ti= 47.9  

2(g)+ CO 4(s)TiCl  2(g)l+ 2C (s)+ C 2(s)TiO 

  2Cl mol  2TiO 

 

 C  mol  2TiO 

 

 mol  2TiO

( H=1 , O=2 , Na= 23 , S= 32 )

1 O2H2        2+ O 22H6.00 mol 

2.006.0054.0108 

2  2NaOH +H2     O22Na + 2H3.0 mol 

4080120240

3 4SO2H O 2+ H 3SO4.00 mol 

80.0160240.320  

m.moln.mol m.g 
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(g)2+ O (aq)4NaOH        )l(O2+  2H  (s)2O22Na 

2O0g50.2O2Na(Na=23 , O= 16) 

1  

3NaN 2(g)+ 3N (s)2Na  3(s)2NaN

 2N  3NaN .Na=23 , N=14

 

2  ) 2(SO 

)  4SO2( H , S= 32 , O 16 , H= 1

 . 
 

 g   2SO  4SO2H  

 

3 :3(g)2NH 2(g) + 3H 2(g)N 

2.70 g 2H  3NH H= 1 )    (N= 14 , 

 

m.moln.mol m.g

  
 

2 

3 

1 =n.mol m.g 
m.m 

1 mol  
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1 

 

2  KClO  

2(g)+ 3O (s)2KCl     3(s)2KClO 

24612 

3 2(g)+ 3O (s)2KCl  3(s) 2KClO 

 
 

 

4 :

 

5 O22H + 2CO     2+ 2O 4CH  

100 g4CH( C= 12   , O = 16  ,  H=1 )

6.2510.812.525 

6 
.... 

7  2Fe + O2  2FeO 

IIFeO8 mol( Fe = 56   , O = 16 )

131057671271.8 

8 4HC  2HC + 2 5.0 mol4CH 

451020

 

( Na=23 , O=16 , H=1 , P=31 , N=14 , Ag=108 , Cu=63.5 ) 

9 7O2P2H2Na 

"

 4PO2NaH . 

(g)O2+ H 7(s)O2P2H2Na  4(s)PO22NaH 

g  444.07O2P2H2Na

 4PO2NaH 7O2P2H2Na

0.000 g94.00 g130.0 g480.0 g

10 2(aq))3+ Cu(NO (s)2Ag  3(aq)+ 2AgNO (s)Cu 

 3AgNO

74.70 g37.30 g18.70 g100.0 g

11 . 

3(s)+ CaCO (aq)2NaOH    2(aq)+ Ca(OH) 3(aq)CO2Na 

 NaOH 

4.050 mol4.720 mol8.097 mol9.430 mol 

12 NaCl2      22Na + Cl2.00 mol

35.571.0141.8212.7

13 O2+ 2H 2)3Mg(NO   2+ Mg(OH) 32HNO8.00 mol

3HNO( mg= 24  , N= 14  , O= 16 )

148445592818

14 O2NaCl + H    HCl + NaOH  150. g

1.504.168.3312.2

15 )   2KCl + 3O2 32KClO 250 g

2.04.34.95.2

23 mol O 

2 mol KCl 
2 mol KCl 

2mol O1  

3KClO2 mol  

21 mol O 

3KClO2 mol 

1 mol KCl 
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16  (g)O22H     (g)2O+  2(g)H2  

17 )   2+ 4H 4O3Fe O 23Fe + 4H 

261220

18 10H4C52 g 

)   2O + 8CO2H10  2O+ 13 10(g)H42C 

116 g14.5 g58 g5.8 g

19  

 

20 8 L 

 

)  (g)O26H  +  2(g)NO4     2(g)+  7O  3(g)4NH  

 ?????         52 g           2.5 g           44 g          

8 L12 L14 L7 L

21  

1 ) 4 O2FeCr

2(FeCr2(g)+ 2CO 2(s) 4(s)O2+ FeCr (s)2C 

2  ( III ) 

Fe   3O2Fe  

+ 3(s)O2+ Al (s)2Fe  (s)+ 2Al 3(s)O2Fe

3 4H2N)2O2H 

 . 

  

 

  10.0 mol

 

4 2KO( . 

2+ 3O 34KHCO  2O + 4CO2+ 2H 24KO

 

 

 

2KOO2H 2CO3KHCO2O

    380 g 
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5 . 

(aq)+ 4NaOH 2(aq)4NaAu(CN)      (l)O2+ 2H 2(g)+ O (aq)+ 8NaCN (s)4Au 

-A  25.0 g .

 

 

 

 

 

-B150.0 g 

 

 

6 2H2C 

2(aq)+ Ca(OH)  2(g)H2C            (l)O2+ 2H 2(s)CaC

32.0 g2CaCO2H
 

 

7 Ag 350.gCu 3AgNO

2(aq))3+ Cu(NO (s)Ag2      3(aq)+ 2AgNO (s)Cu11.0 mol Ag

 

8 20.00 mol 

2(g)+ H 2(aq)ZnCl    2(aq)+ 2HCl (s)Zn240.4 mol H

 

9 30.0 mol4SO2H3NH 

4(aq)SO2)4NH(      4(aq)SO2+H 3(aq)2NH4SO 2)43960 g (NH

 

10 20.0 g 

2(g)+ H (aq)NaOH2     (I)O 2+ 2H (s)2Na34.8 g NaOH  

 

 

 Cl7H3C400.g 

+ HClCl 7H3C     2+Cl 8H3CCl7H3712 g C 
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   Limiting Reactant
 

  

 

.

 

  

 

        

2 CO      2C + O

5 mol10 mol

mol 

 

1   200.0 g    100.0 g            

2(l)Cl24S 2(g)4Cl+  8(l)S 

 
2        (III)           

) (s)+ 2Fe (s)O23Na  3(s)O2+ Fe (s)( 6Na   

  100.0 g Na  100.0 g  Fe2O3      

-A 

 

B 

 

C   

 

D      . 

 

 

 

 

M
r/S

am
i A

bo
ue

le
la



 

 

 

 Mr   Samy Abu elela 

http://2sa.weebly.com  

 11 

 

http://2sa.w
eebly.com

                                               -  M
r   Sam

y A
bu elela               

 

http://2sa.w
eebly.com

                                                  -  M
r   Sam

y A
bu elela

3 )  6O12H6( C 

 g    g . 

a .

 

b .

 

 

c .

 

d .

 

e .

 

4 ) 3S4(P 

) 3S48P  8+ 3S 4P8(. 

a  44 mol P 8S mol 1.5 3S4mol P4   

 

 

b  8mol S4    4mol P4  . 

 

 

c   46 mol P8mol S6   3S4P  g1320  

 

 

  

 

. 

  

.

  

 

  

 
 

 12-B 12-B 

.
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 Percent Yield
 

 
 

 

 
 
 

. 
 

 Theoretical and Actual Yields  

  

 . 

  

 . 

 .

 .

 
 

  

.

.

  

 . 

 )  4SO2( H  

  

. 

  

. 

 1    2(g)8SO  2(g)+ 8O 8(s)S  

      3(g)2SO  2(g)O + 2(g)SO2 

  3SO 4SO2.H  

 3   4(aq)SO2H  (l)O2+ H 3(g)SO  
 
 400 °C 

. 

 . 

  2O2SO 

400°C . 

600°C 

 

X 100 
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1 )  3( Al(OH) ( HCl )   

: (l)O2+ 3H 3(aq)AlCl  (aq)+ 3HCl 3(s)Al(OH) 

 g14.0   3Al(OH) 3AlCl 

 .HCl

 

2    83.77 g  (III 

3(s)S2Fe  (s)+ 3S )(s2Fe 

 (III

 

 

3 2ZnI  2: .Zn + I 

a  1.912 mol . 

 

b 515.6 g . 

 

 

4  

 

(s)2MgO  2(g)+ O (s)2Mg

 

5 ) 3( AgNO  

II)3Cu(NO  

a .

 

b  20.0 g .

 

c   60.0 g .

35.67 g

Mg 38.06 g

MgO39.15 g

M
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