Prelaboratory Exercise: Limiting Reagent
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Section: :
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" [Post Lab Questions 26
Total 100

1. A student weighs out 1.100 grams of copper(ll) chloride dihydrate and 3.500 grams of silver nitrate:
a. Calculate the molar masses for the reactants:

CuCl,+2 H,0 AgNO,
Molar Mass < =
(g/mol) [$02.5 1699

b. Calculate the moles of copper(IT) chloride dihydrate.

1100, Chlz s 20 | Lmol Culle -Bh0 . LS %10 )
) [0 4 GClz - ake0 s 200

c. Calculate the moles of copper(Il) chloride from the moles of copper(Il) chloride dihydrate.

64516 X107 ol ()2 "0 ) Lol Collz = 4 4516 % 107 o\ ()5
[ wol CoClz+ 2H:0

d. What happens to the water of rydration when the solid dissoives?
/ }}t“ watev b:‘(c)h 2.5 /C’C/r’t/ Of/ f!/’-f« .SO/Vél'Om’

e. Calculate the moles of silver nitrate.

NO
NO- -—,mol AsNO = 0.02040 wel A
S AS \ 169.9 g Aﬁms > 3NO:

f.  Write the balanced chemical equation for the reaction of copper(IT) chloride and silver nitrate.

CuCl, @ad) +2A5\305 lag) —— QASC\ sy 7 CU(MO3>"— L0q)

g. Determine the fimiting reagent by comparing the theoretical mole ratio to the actual mole ratio: -

Theoretical mole ratio Actual mole rano Limiting Reagent is
) mol CuCl, 6, 45610 CuCl,
= 0.5 J =0.13\
2 _wool 48N0, ¢ 002060 ~AENO; fasy CuClz
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Green Limiting Reagent

h. Write the balanced chemical eanation for the reaction and comnlete the tahie below. Be sore 1o
use the correct number of significant figures. Remember that leading 7erns are not considered sig-

nificam
| Reaction Sl pay + 2PgNOz (agy '__, 20l |+ Co(MD2); g
Initial moles AR IAY y ]Cf’irml O. 02060 el O wol O wel
Changc moles - ¥ — 2\// 1 2% 'f')(
End moles L.bslby!D "‘_.' s =X | 0.02060rdes =22 Y X
s | i g BN [ sy s
3. 6968 173m| = 0. 01290 nygl

. What does x equal?

O~

{

L

1
\

J- Calculate the molar masses for the products:

Cu(NOy),

AgCl

Molar Mass
(g/mol)

|82 .5

1434

k. How many grams of precipitate can be collected?

=%
X = 4.4S16x 10 pdes

0.01290 wol fol\ isa | 1439 3 A3llen = /8497 4 Aol (s

[ ol ﬂSC'(S)

I. If0.8525 g of silver chloride is collected what is the percent yield?

‘/J\e\a

= 0-8525 y 0oy =

). 84149

m. How many grams of the excess reagent are lefl at the end of the reaction?

[- 2452 2107 ol Aﬂmﬁcexc) LE A?NO = 0. 2116 5 ANOs ey
ln*o] AjNOs

2. Complete the table below:

46.087.

N32C03 CaClz 2 }‘120 CaC03 NaCl
Molar Mass
{g/mol) ,06 / LI :} ,OO 58 5
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Green Limiting Reagent

TABLE 10.2
Na,COj a9 + CaClyg, - CaCOy 4, + LNaCl gy,
Initial P B s, o
molcs 4. S 716 | ©.01263 et o o
Change
moles - X =¥ rx boaAX
Endmales |9 =137/10 *pl = 2 o.0lU263% mel =% 4 2x
End moles = . -3
pumerical O J.F451%10 3ol | Q. S13G X0 e 0.01004 wel
TABLE 10.4
Theoretical mole ratio Actual mole ratio Limiting Reagent is -
- CaCl, & 0 .0l1226 s CaCl, =
- Na,CO, ' q.5139%15, Na,COy [-18 '\h A COs
Sample Calculations
No,(O 5 Coll CalO; NoC\
- ) ) —————— ___’,_-p—-
=3
. =3 A o 11263 ~ q,.‘)\?al_?‘“" o -3
1.5 3107 % - {sTAxo . 2(3.6134 ¥107 )

Q.%!?Qx\o" -

O
l.?HS?xW-;w«;i = O-O'qohr\-el

TABLE 10.5
Results
Theoretical weight of CaCO, 0.452% 4
Actual weight of CaCOj collected MR 5
Describe the dried CaCO; While gowder
Percent Yield 157 7.
Sample Calculations
q 5138 x 107w Cacos\IIOf’-“;of‘c’iQé 2 0.4527 § (alO;

3 4p3q - 0-39224q ~ |.S103 4 = ] 44349

10-184 / D‘C\A = (. 4934 s X lD°/ Chemistry 120 Grossmont College
09527 o _
= 1537
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the following errors occurred. Be sure to explain your reas
a. The filter paper was still wet when the final product

T he nass NaJJ hove b e
lhe 7. getd world be

b. Some product fell through the filter paper
uum filtration.

TA: mass My[d

Scanned with CamScanner




Green Limiting Reagent

3 Inthe reaction helow 25 (00 0 af MnC'1., ia reacted with 100 0 ¢ af Ph(). exeess Kl and excecc
ney

2KCY 5+ 2MnCl 4+ S PO,y + 4 HC () = 2 KMnO, , + 5 T0CH; 4 2 H0,(EQ10.3) N
rt 2
D \T
a. How many grams of KMnO, can be produced by this reaction? Use an ICE table. >
o O
- = W
] -} L f ~
’ i /\L‘J:(L)L\ !
T leoctren | A0 | 57605 | PN 1
S —1 =1 e
" | - 32 8=
Tandrel moles 0. 1383 we) O, 48] me) - pod i ~
= 3 = ¢
C‘J‘cmja wroles \ - 2% bx y D -l i
S N e 3
- - £ T ~
0187 - 2¢70 | 0 A8 = —— ] &)
£V?J VV"O!“-‘ X=O‘quy}—-”\ \I(ca_os?,GZw-\ ___g-_ _f
i . 02 ) - 7
g 1337+ 2(0. ¥ g [+ 08262 ) o &
Z;J vroles @) 1632 wel 3 S
144 = | gulETie |0
Nuimert cal £ .03 o ¢ s
4 O 1632 wol | W0y l_:s_a_;_k@; J2¢. 42 o L‘Hh’o‘i'/
| w0l L‘Hl‘\o“i |

7
b. If21.42 g of KMnQ, is actually produced, what is the percent yield?

Soyeld = 20423 ooy = Bl.07/
géo“\?j 4

c. How many grams of what starting substances will be left over after the reaction?

\ | ol Ml

O-Ojll'! o | NoCls “26'89 Nn() = FBQS q H""C\zl
n""_—.—-_—f ’;”

d. How many grams of what starting substance (i.e., MnCl, or Pb(),) must be added 1o the
original quantitics of reactants so that there will be neither PbO, nor MnCl, lef over
after the reaction?

0.0314 wol NaCly | bwel PO, | 280.25 B0y . 18.38 9 PbO: nore

ﬁmp‘ ﬂﬁ[\z \ lw.l PkDL Q{O recct OVIJ)\ é"'\f [f{éﬂbfl—'

l‘*{ﬂCh : /

~
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