Limiting Reagent and Percentage Yield
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(1) Consider the following reaction:
PO,+6HO — 4HPO,

(@ Suppose 3 moles of P,O,; and 9 moles of H,O react. What is the limiting
reactant?

(b) How many grams of H,PO, form?

(©) Suppose 575 grams of H,PO, actually forms. What is the percentage yield?

A vastamount of sulfur dioxide is formed from zinc sulfide from the following
unbalanced reaction. First, balance the reaction.

__ZnS(s)+ ___ O,(g —> ___ ZnO(s) + ___ SO, (q)

Suppose the typical yield is 86 %. How much SO, should be expected if 4897 g of
ZnS are used?
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Answers
(1) Consider the following reaction:

PO, +6H,0 — 4H,PO,

(@ Suppose 3 moles of P,O,; and 9 moles of H,O react. What is the limiting

reactant?
3 mol PO 4 mal KLPO, 12 mol H_PO
x =
MO =0 * T mel PO, Mo
9 mol HO x M PO, o I H.PO
mot 6mol H,O = o s

H,O is the limiting reagent.
(b) How many grams of H,PO, form?

9@ g H.PO,
1 mol H3F’O‘4

6 mol H,0 x - 588 g H,PO,

(©) Suppose 575 grams of H,PO, actually forms. What is the percentage yield?

P t ield °75 9 100 = 97.8 %
ercentage yield = 588 g =978 %

A vastamount of sulfur dioxide is formed from zinc sulfide from the following
unbalanced reaction. First, balance the reaction.

2 ZnS(s)+ 3 0O,(g) > 2 ZnO(s) + 2 SO,(g)

Suppose the typical yield is 86 %. How much SO, should be expected if 4897 g of
ZnS are used?

4897 a 7nS 1 mol ZnS 2 mol SO, 64.07 g SO, 578 . €6, () o
x x 5 _ g ¥
g £n 97.48 g ZnS > ol ZnS T mol SO, g SO, eoretical)
P " i<ld actual yield -
Sreentage YIEE T Mtheoretical yield
0.86 actual yield
=> =
' 3219 g

=> actual yield= 0.86 x3219 g=2793 g
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