Limiting Reagent and Percentage Yield

Consider the following equation:
2 KBr (ag.) + Cl, (ag.) —> 2 KCl (ag.) + Br, (1)

(a) Suppose 1.855 g of Cl, and 3.205 g of KBr are mixed in a solution. Which is the
limiting reagent?

(b) How many grams of each product are formed?

Suppose 25 L of nitrogen reacts with 25 L of hydrogen at STP to produce ammonia.
N, (g) + 3H,(g) —> 2 NH,(g)

(a) ldentify the limiting and excess reagents. How many liters of ammonia gas are

formed?

What is the percentage yield of a reaction in which 201 g of solid phosphorous trichloride
reacts with excess water to form 128 g of aqueous hydrogen chloride and aqueous
phosphorous acid? First, balance the chemical reaction.

__PCl(s) + _ HO() — __ HCl(agq.) + __ H,PO, (aq.)



Limiting Reagent and Percentage Yield

Answers
Consider the following equation:

2 KBr (aq.) + Cl, (aq.) —> 2 KCl (aq.) + Br, (1)
() Suppose 1.855 g of Cl, and 3.205 g of KBr are mixed in a solution. Which is the
limiting reagent?

B T 1 mol Cl, 2 mol KCI 74.6 g KCl 3.90 0 KC|
i X 5 x = 5
% g 71 g€l 1 mol Cl, 1 mol KCI e

1 mol KBr 2 mol KCI 74.6 g KCI
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KBr is the limiting reagent.

(b) How many grams of each product are formed?

1 mol KBr 1 mol Br, 159.8 g Br,
X X
119 g KBr 2 mol KBr 1 mol Br,

3.205 g KBr X = 2.15 g Br,

2.07 g of KCl and 2.15 g of Br, are formed.
Suppose 25 L of nitrogen reacts with 25 L of hydrogen at STP to produce ammonia.
N, (9) + 3H,(g) —> 2 NH, (9)

(a) ldentify the limiting and excess reagents. How many liters of ammonia gas are

formed?
pe i o L MOIN, 2ZmOINH,  224LNH,
2 X 224LN, © TTmolN, ~ TmolNH, ;
1molH,  2molNH,  22.4LNH,
25 LH, x = 16.7 LNH,

224LH, ~ 3molH, T molNH,

H, is the limiting reagent, and N, is the excess reagent. 16.7 g of NH, is formed from this
reaction.
What is the percentage yield of a reaction in which 201 g of solid phosphorous trichloride
reacts with excess water to form 128 g of aqueous hydrogen chloride and aqueous
phosphorous acid? First, balance the chemical reaction.

___PClL(s) + 8 HO() — 38 HCl(agq.) + __ H,PO, (aq.)
S 1 mol PCL 3 mol HC] 36.46 g HCI O HE
X X 5¢ =
9% % 73732gPCl, © TmolPCI, ~ 1 mol HCI ¥
; ; 1 actual yield 60 128 g 100 = 80 %

- » = — =t 0
Lt A ok theoretical yield 160 g ’
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