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R Chemical Calculus: Example

When hydrogen gas and nitrogen gas combine together, we get

ammonia. In a container, we have 70 g of nitrogen and 80 L of . , atm.L
hydrogen (at P=2 atm and T=17°C) Atomic weights: N=14; H=1; R =0.082

K.mol

a) Write the balanced chemical equation

b) Determine the limiting reactant

c) Calculate the amount of ammonia in grams

d) Calculate the amount of the reactant in excess (in grams)

Chemical Equation
aA + bB —»cC

—>
..mol ...mol ...mol
.9 . g ..g
Reactants Products
| 2) ¥ (3] on(#)
@ Conversion | M _ Limiting v m Convsrs:on
Gas: pV=nRT n Reactant > Calculation n . e
Dis: (m,n) = c*V Gas: pV=nRT
Solid: m=m,,*(%/100)
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Chemical Calculus: Example

When hydrogen gas and nitrogen gas combine together, we get
ammonia. In a container, we have 70 g of nitrogen and 80 L of
hydrogen (at P=2 atm and T=17°C)

a) Write the balanced chemical equation

b) Determine the limiting reactant

c) Calculate the amount of ammonia in grams

d) Calculate the amount of the reactant in excess (in grams)

Atomic weights: N=14; H=1; R =0.082

atm.L
K.mol

Reactants

709N, | i
n(H,)

Chemical Equation

3H, + N, > 2NH,
3mol  1mol 2 mol
6g 28 g 34¢

{ 6]
Limiting v |
Reactant = — %> Calculation

Products

m (NH,)

|

Conversion
pV=nRT

80 L H,

m (excess)
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Chemical Calculus: Example

When hydrogen gas and nitrogen gas combine together, we get
hydrogen (at P=2 atm and T=17°C)
a) Write the balanced chemical equation

b) Determine the limiting reactant
c) Calculate the amount of ammonia in grams

Reactants

70g N,
n(H,)

|

Conversion
pV=nRT

80 L H,

ammonia. In a container, we have 70 g of nitrogen and 80 L of Afomic weights: N=14: H=1: R = 0,082 atm.L
K.mol
d) Calculate the amount of the reactant in excess (in grams)
Chemical Equation
q Products
3H, + N, > 2NH,
- 3mol  1mol 2 mol
6g 28 g 349 > m (NH,)
m (excess)

v

Limiting .
Reactant  _ —— Calculation

@Conver‘sion: the number of moles of hydrogen

n(HZ)=PV= 2atm >80 L
RT 0082 ;‘(*n“:(;LI(273 +17) K

= 6.73 mol H,
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When hydrogen gas and nitrogen gas combine together, we get
ammonia. In a container, we have 70 g of nitrogen and 80 L of . , ; : . R =0.082 atm.L
hydrogen (at P=2 atm and T=17°C) Atomic weights: N=14; H=1; R =0. Wieval

a) Write the balanced chemical equation

b) Determine the limiting reactant

c) Calculate the amount of ammonia in grams

d) Calculate the amount of the reactant in excess (in grams)

Chemical Equation Products
Reactants
I :H2|+1N2|%2NH|3
70 g N mo mo mo
6.73 mgol (2H2) 6g 289 349 > m (NH;)
2 v 3 m (excess)
Limiting v Q
Reactant Calculation
@Limi’ring Reactant
70 g N, :
X = —=—= =25 times
(N)= Heon
6.73 mol H,

x (H,) =

= 2.24 times — limiting reactant

3 mol H,
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. . When I?ydrogen gas _and nitrogen gas combir}e together, we get

Chemlcal Equa"'lon szn::;;?l.(eI‘: Pazi:t;r;:iu::;,-rv:i;:z\;e 70 g of nitrogen and 80 L of

SRR Bl | g Wit the bulnced il savatian

3 mol 1 mol 2 mol c) Calculate the amount of ammonia in grams )

d) Calculate the amount of the reactant in excess (in grams)
6g 28 ¢ 34¢
3 Products
Reactants 6.73 mol H, v Q
673 mol (H,) | » Calculation
. mo
70gN, d
I | 729N,
o= - —@ -+ N, (excess)
3 . _ 34 9 NH3
3 Caleutation | ™ (NH) =673 mol H, 59 7639 NH,
28
Excess of m (N,) = 6.73 mol H, 3%'“2 = 62.8g N,
reactant | reacts | | hydrogen | | niie Hzl | nitrogen |
spent proportion spent
m(N,)=70gN, - 628gN, = 72gN,
excess nitrogen nitrogen nitrogen
initial spent in excess




