Chem 1314 Section 3
InClass Exercise #2 Name
Fall 2000 TA Name

Lab Section #
ALL work must be shown to receive full credit. Due at the end of laboratory.

ICE3.1. What volume of 0.778 M sodium carbonate solution must be diluted to 150.0 mLs with water to
reduce its concentration to 0.0234 M NapCO3?

Mc -Vc =Mp - Vp

0.778 M - V¢ = 0.0234 M - 150.0 mL

0.0234 M - 150.0 mL
Ve = 0.778 M
= 451 mL

ICE3.2. A 0.0945 g sample of CuSO4 - 5H»0 is dissolved and diluted to the mark in a2 500.0 mL
volumetric flask. A 2.00 mL sample of this solution is transferred to a second 5000.0 mL
volumetric flask and diluted.

a) What isthe molarity of the CuSO4 in the final solution?
1 mol CuSO4 - 5H20

0.0945 g CuSO4 - 5H20 33 250§ 0 = 3.78 x 104 mol CuSOy - 5H20
3.78 x 104 mol CuSOy4 - 5H,0 4
0.500 L =756 x 1004 M CUSO4

Mc -Vc =Mp - Vp
756 x 104 M CuS0Og4- 200 mLs = Mp - 5000.0 mL

7.56 x 10-4 M CuSOy4- 2.00 mLs
Mp = 5000.0 mLs
= 3.02 x 107 M CuSOg4

| meant to a second 500.0 mL volumetric flask
Mc Ve =Mp - Vp
7.56 x 104 M CuSOg4- 2.00 mLs = Mp - 500.0 mL

7.56 x 10-4 M CuSOy4- 2.00 mLs
Mp = 500.0 mLS
= 3.02 x 106 M CuSO4

b) To prepare the solution directly what mass of CuSO4 - 5H20 must be weighed out?

3.02 x 107 M CuSO4[]
5.000 L 3 TT 0 = 151 x 106 mol CuSOy - 5H20

6 B 250. ¢ N 4
1.51 x 10® mol CuSO4 - 5H20 I mol CuSOy, - 5H,0[ = 378 x 10% g CuSO4 - 5H20
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| CE3.3. Describe how you would prepare 250.0 mLs of a0.0100 M solution of KMnQOg.

.0100 mol KMnOg4
250 L g) T L B = 2.50 x 103 mol KMnOgy4

58 g KMnOy
2.50 x 10-3 mol KMnO4S1 % mol S = 0.395 g KMnOy4
Weigh 0.395 g KMnO4on a balance. Measure out about 200 mL of water and
add the 0.395 g of KMnOg4to the 200 mL of water. After the KMnOy4 dissolves,
add enough water so the final volume is 250 mL.

ICE3.4. Giventhereaction

PbO2(s) + HNO3z(ag) » PH(NO3)2(ag) + H20() + 202(g)
a) Baancethe chemica equation.
2Pb0Oy(s) + 4HNO3z(agq) — 2Pb(NO3)2(agq) + 2H20() + O2(g)

b) What volume of 1.23 M nitric acid is required to react with 15.0 g of lead(IV) oxide according to
the equation?
1 mol PbO>y
15.0 g PbO2 (239 g PbO,[] ~ 6.28 x 102 mol PbO>

% mol HNO3[
6.28 x 102 mol PbO> 2 mol PbO, O = 1.26 X 101 mol HNO3

] 1L 0
1.26 x 10-1 mol HNO3 .23 mol HNO3[] = 0.102 L

| CE3.5. Phosphoric aciid can be produced according to the reaction

Cag(POg)3F(s)+ 5H2SO4(aq) + 10H20(1) - 3H3PO4(aq) + 5(CaS04 - 2H20)(s) + HF(aq)

a What volume of 2.50 M phosphoric acid is generated by the reaction of 500. g of Cas(PO4)3F
with excess sulfuric acid?
1 mol Cas(PO4)3F
500.0 g Cas(POg4)3F (504 g Cag(POa)3F( — 0.992 mol Cas(POg4)3F

0 3 mol H3PO4 0
0.992 mol Cas(POg4)3F L mol Cas(POa)aF] — 2.98 mol H3POy4

B 1L 0
2.98 mol H3PO4 2.50 mol H3PO4D =119 L of 250 M H3PO4

b) What volume of 3.00 M sulfuric acid is required to react with amount of Cag(POg)3F in part a?

0 5 mol H>S04 0
0.992 mol Ca5(PO4)3F L mol C3.5(PO4)3FD = 4.96 mol H3PO4

1L
4.96 mol H2SO4 00 mol F>S070 = 165 L of 3.00 M H2S04
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ICE3.6. Given thereaction
K2Cro07(ag)+ 6Fe(NO3)2(aq) + 14H*(aq) — 2Cr3*(aqg) + 6Fe3*(aq) + 7H20(1) + 2K NO3(aq)

a) A solution of Cro0O72" is prepared by dissolving 9.34 g of K2CrpO7 in 400.0 mL of water.
(Assume no significant change in volume when the solution is prepared.) A total 14.75 mL of
this solution is required to reach the end-point in atitration of a 250.0 mL sample containing
Fe(11). Determine the concentration of Fe(l1) in the solution.

mol K2Cro07
9.34 g of KZCr207S1 294.2 g B = 3.17 x 102 mol K2Cr 207

3.17 x 10-2 mol

0400 L =794 x 1002 M K»Cr,07
[7.94 x 10-2 molQ
001475 L T L 0 =2117x 10-3 mol K2Cr,07

3 6 mol Fe2+ D 3 v
1.17 x 10° mol K2Cr207 Eimol K2Cr207D = 7.02 x 10> mol Fe

7.02 x 10-3 mol Fe2*
0.250 L =281 x 102 M Fe2+

b) Cadculate the molsof H* required to react with the amount of KoCroO7(ag) and Fe(NO3)2(aq)
used in part a.

3 14 mol H* [J
1.17 x 105 mol K2CI‘207HLmOI K2C|’207%

0.0164 mol H*

c) If thisnumber of molsof H* are dissolved in 300. mLs, calcualte the concentration of H*.

0.0164 mol H*
0.300 L = 546 x 10'2 M Ht
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ICE3.7. Write the chemical formula(s) of the product(s) and balance the following reactions. Identify al
products phases as either (g)as, (1)iquid, (s)olid or (ag)ueous. If no reaction occurs write NR.

a 2Al(s) + FeoO3(s) - Al203(s) + 2F¢g)
b) NapSO4 (ag) + 2NH4Cl(ag) - (NHg4)2SOg4(aq) + 2NaCl(aq)
)  Mg(® + Cu'(ag) -~ Mg*(ag + Cu(

d)  3NapCOgz(ag) + 2Fe(NO3)3(aq) — 6NaNOgz(aq) + Fex(CO3)3(s)

|CE3.8. Write theionic and net ionic chemical equations for 1b) and 1d).

1b)
lonic equation:

2NH4* (ag) + SO4%~(aq) + 2Na*(aq)) + 2Cl-(aq) -~ 2NHg4* (aq) + SO4%(ag) + 2Na*(aq))
+ 2Cl—(aq)
Net lonic equation:
2NH4 (ag) + SO4%~ag) + 2Na*(ag) + 2Ck(ag) - 2NHg* (ag) + SO4%~(ag) + 2Na'(ag)
+ 2Ck(aq)
9 All ions cancel..no net ionic equation....no reaction.
1
lonic equation:
6Na*(ag) + 3COg32-(aq) + 2Fe3* (ag) + 6NO3(ag) —» 6Na*(agy + Fex(CO3)3(s) +
6NO 3 (ag)
Net lonic equation:
6Na*(ag) + 3CO32-(aq) + 2Fe3* (aq) + 6N-O3z~(ag) — BNa*(agy + Fex(CO3z)3(s) +
6N-O3 (ag)
2Fe3* (aq) + 3CO32(ag) » Fex(CO3)3(s)

ICE3.9. Calculate the mass of manganese(ll) sulfate that forms with 0.680 mLs of 2.44 x 10-3 M KMnOy4
react with 1.25 g of potassium permanganate in excess sulfuric acid. The equation which
describes the reaction between oxalic acid, potassium permanganate and sulfuric acid is,

2KMnOg(aq) + SH2Cy04(aq) + 3H2SO4(aq) — K2SO4(ag) +2MnSOg(ag) + 10CO2(g) + 8H20()

(moles KMnOgy)o| (moles HoC204)required | (moles H2C204)0 Conclusion
1.66 x 10-6 4.15 x 10-6 1.39 x 102 KMnOg4 limiting,
H->C204 excess

1L 44 x 10° mol KMnO
0.680 mLs 000 M s 52 T 2= 1.66 x 106 mol KMnOy4

71 mol H2C>04 >
1.25 g H>C204 90.0 g H>C,040 = 1.39 x 10« mol HoC204

6 mol HoC204 5 _
1.66 x 10° mol KMnOgy4 02 mol KMnOgz [~ 4.15 x 10 mol H2C204required
So KMnOg4is the limiting reagent

° mol MnSO4 7 151 g 0_ 4
1.66 x 10° mol KMnO4D2 mol KMnOgz L mol MnSO4~ 251 x 10 g of MnSOg4
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