CHEM 130 Name
Quiz 4 — July 14, 2016

Complete the following problems. You must show your work to receive full credit. Show your
answers to the correct number of significant figures with the correct units.

1. A 0.75 g sample of KCl is added to 35.0 g H,O in a foam cup and stirred until it dissolves. The
temperature of the solution drops from 24.8 to 23.6°C. What is the heat of solution of KClI in units of
kilojoules per mole of KCI. Assume a heat capacity of water of 4.184 J/gK.

This was problem 7-39.

We assume that the specific heat of the solution is 4.18 Jg™*°C™. The enthalpy
change in kdJ/mol KCl is obtained by the heat absorbed per gram KCI.

(O.75+35.0)g4'10?;J(23.6—24.8)°C L 7a85 QK]
AH =— g y W LY R 18 kI mol
0.75 g KCl 1000J 1 mol KCl

2. The following reaction is an important source of propane.
CsHa(g) + 2H2(g) — CsHs(9)
Use the information below to determine the AH® of reaction for this reaction.
Reaction AH° (kJ)

Hz(g) + 72 Oa(g) — H20(¢) -285.8

CsHa(g) + 405(g) — 3CO(g) + 2H,0() | -1937
CsHs(g) + 50,(g) — 3COy(g) + 4H,0(¢) | -2219.1

This is problem 7-69

2[H2(g) + 72 O2(g) — H20(1)] 2[-285.8]
CsHa(g) + 40,(g) — 3CO2(g) + 2H,0(1) -1937
-1[CsHs(g) + 504(g) — 3CO4(g) + 4H0(1)] -1[-2219.1]

After “adding” the reactions:
Hy + Os + C3Hy + 40, + 3C05 + 4H.,0-— 2H.0 + 3C0O, + 2H,O0-+ C3Hg + 50,

Therefore the DHyq = {(2[-285.8]) + (-1937) + (-1[-2219.1])}kJ = -289.5 kJ = -290 kJ



3. Limestone (solid CaCQO3) can be decomposed through heating into solid calcium oxide and gaseous
carbon dioxide. Use the data below to determine how much heat is required to decompose

1.35 x 10° kg of limestone.(9 pts.)

Species | CaCOs (s) | CaO (s) | Ca®* (aq) | CO, (g) | COs” (aq) | C(g)
AH% (kJ/mol) -1207 -635.1 -542.8 -393.5 -677.1 +716.7
This is problem 7-91
Balanced equation: ~ CaCO,(s)— CaO(s) +CO,(9)
AH" = AH;[CaO(s)|+AH;[CO,(g)]-AH;[CaCcO,(s)]
=(-635.1-393.5—(~1207))kJ = +178 kJ
1000 1 mol CaCO 178 kJ
heat = 1.35x10° kg CaCO x—— 9 3 = 2.40x10° kJ
1 kg 100.09 g CaCO, 1 mol CaCO,
Possibly Useful Information
g = mCAT Orxn = ~(calorimeter
Qrxn =NLRAHxn K="°C +273.15
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K Ca Sc Ti Vv Cr | Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.0983 | 40.078 | 44.9559 47.88 50.9415 | 51.9961 | 54.9381 | 55.847 | 58.9332 | 58.693 63.546 65.39 69.723 72.61 749216 78.96 79.904 83.80
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Rb Sr Y Zr Nb | Mo | Tc Ru | Rh Pd Ag | Cd In Sn Sb Te I Xe
85.4678 87.62 88.9059 | 91.224 | 92.9064 95.94 (98) 101.07 | 102.906 | 106.42 | 107.868 | 112.411 | 114.818 | 118.710 | 121.757 | 127.60 | 126.904 | 131.29
55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86
Cs Ba | *La Hf Ta w Re Os Ir Pt Au | Hg Tl Pb Bi Po At Rn
132.905 | 137.327 | 138.906 178.49 | 180.948 | 183.84 | 186.207 | 190.23 192.22 195.08 | 196.967 | 200.59 | 204.383 207.2 208.980 (209) (210) (222)
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*Lanthanide series Ce Pr Nd | Pm | Sm Eu Gd Tb Dy | Ho Er Tm | Yb Lu
| 140,115 | 140.908 | 144.24 (145) 150.36 | 151.965 | 157.25 | 158.925 | 162.50 | 164.930 | 167.26 | 168.934 | 173.04 | 174.967
90 91 92 93 94 95 96 97 98 99 00 | 101 | 102 | 103
tActinide series Th Pa U Np Pu Am | Cm | Bk Cf Es Fm | Md | No Lr
232.038 | 231.036 | 238.029 | 237.048 (244) (243) (247) (247) | (251) (252) (257) (258) (259) (262)
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