Unit 3 — Chapter 3: Stoichiometry Name Kﬂ'{

Assignment #3: Basic Stoichiometry, Limiting Reagents, % Yield Period

1) The reaction between potassium chlorate and red phosphorus takes place when you strike a
match on a matchbox. If you were to react 52.9 g of potassium chlorate (KCIOs) with excess red
phosphorus, whgt mass of tetraphosp_f;orus decaoxide (P4010) would be produced?
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2) One of the relatively few reactions that takes place directly between two solids at room

temperature is (053 7o
Ba(OH)z - 8 H20p) + LNHaSCNgg > Ba(SCN)as) +IoH200 + LNHs(g)

'\5(0\_9 a. Balance this equation.

| Ry 312431 b. What mass of ammonium thiocyanate (NHsSCN) must be used if it is to react
2o% iz 32 completely with 6.5 g barium hydroxide octahydrate?
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&LD\L\-L"&R"O 3) Phosphorus can be prepared from calcium phosphate by the following reaction:
locog 7
2 Ca3(PO4)2(5) +6 SiOz(s) +10 C(s) 26 CaSiO3(5) & P35)+ 10 CO(g)

Phosphorite is a mineral that contains Cas(POa)2 plus other non-phosphorus-containing
compounds. What is the maximum amount of P4 that can be produced from 1.0 kg of
phosphorlte if the phosphorlte sample is 75% Cas(POas)2 by mass? Assume an excess of the other
reactants. JoY\en ? —%—-—C - Acwans %Yed ¥ Tugornenmcan
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4) Consider the following unbalanced equation:

Cas(POa)as) +3'|2$O4(qq) 93(:8504(5) +lH3PO4(aq)
1000 g I00g
What masses of calcium sulfate and phosphorlc acid can be produced from the reaction of 1.0 kg

of calcium phosphate with 1.0 kg of concentrated sulfuric acid (98% H,SO4 by mass)?
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5) DDT, an insecticide harmful to fish, birds, and humans, is produced by the following reaction:

2 C5H5Cl + CzHOClg ') C14H9C|5 + Hzo
[N T 114 Taq

chlorobenzene chloral DDT

in a government lab, 1142 g of chlorobenzene is reacted with 485 g of chloral.

a. What mass of DDT is formed?
b. Which reactant is limiting? Which is in excess?
(S c.  What mass of excess reactant is left over?
\l d. If the actual yield of DDT is 200.0 g, what is the percent yield?

\\"\'Lscb"\fc'\ [ roL GUeCL | 1aat BBT | 35409007 _ 444,
-"‘%(mg%l&;d \2rol ClagCV N\l BT MR P

! 3409 W 2[4 T |
HiSa Lo HOQ 5[ 1wl CaMOCL3 | IweCIDT ) 200.08
3 T, 384 LH0UL\ | TN Ry ™ cl}

9
W< Excess WRTs 00
) b24,29qM |, por | LrocCyisc| 1SSt S 3254 B [z 0%
6) Consider the foIIowiné:unbalanced reaction:
Pags) + Farg) > PFs(g)
What mass of F is needed to produce 120.0 g of PFs if the reaction has a 78.1% yield?
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7) Methane (CHa) is the main component of marsh gas. Heating methane in the presence of sulfur
produces carbon disulfide and hydrogen sulfide as the only products.
a. Write the balanced chemical equation for the reaction of methane and sulfur.
b. Calculate the theoretical yield of carbon disulfide when 120.0 g of methane is reacted
with an equal mass of sulfur.
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