Thermochemistry Review ~ KE\, ~

1. Which of these changes are endothermic? Which are exothermic? (You must know the names for each of the
phase changes.)

a) Meltingofice €ndo.
b) CH,(g) + 20.(g) = CO,(g} + 2H,0(g) + 882k) CXO.
¢) Deposition of iodine €%0- (,dcposrhm i© gas—>solid)
d) NH(CI(s) > NHCl(aq)  AH°=+14.7 ki/mol endo
e) Calcium oxide solid dissolving in water causes a temperature increase  €X0

2. Use the standard enthalpies of formation table to determine the AH,, for each of these reactions. {You must know
the enthalpy of formation for all elements = 0.)

-42Lb1 -4923% 410 -24\%
a) NaOH(s) + HCl{g} ----> NaCl(s) + H,0(g) {answer=-133.8 k)

ARy = Hprduds — Heeactants
= 4o+ ) - [-4267+ 23] = - 1238kT
-20.1 0  —2%58 -29b.|
b} 2HS(g)+30,(g) -—>2 H,0(l) + 2 SO,(g) (answer =-1123.6 kJ)
4 Hyxn = Hpnducts = Hreactants
= [2(-285.9) + A(-29.0) - [2(-20.0+3(07]
= 3% - (-402) = —22.LkT
e) 21304(’3)%52(3) —> z?vgﬂ;:(g) {answer =-113.0kJ)
AHrn = Hpoducs = W veactants

= [a@zn1-Lgoa)] = —i13.0k7
Compound AH, (k)/mol)  Compound  AH, (kJ/mol)
CH.{g) -74.8 HCl(g) -92.3
CO.ig) -393.5 H.Olg) -241.8
COo(g) -110.5 504{g) -296.1
H,O(l) -285.8 NH.Cl(s) -315.4
H,S(g) -20.1 NO(g) +30.4
H,50,(1) -811.3 NO.{g) +33.9
MgS0.(s) -1278.2 SnCl,(1) -545.2
MnO{s) -384.9 SnO(s) -286.2
MnO,(s) -519.7 SnOy(s) -580.7
NaCl{s) -411.0 S0,(g) -296.1
NaF(s) -569.0 SOs(g) -395.2 ____>
NaOH(s) -426.7 ZnO(s) -348.0

NH.{g) -46.2 ZnS(s) -202.9



REVIEW: 5o far you've learned about how to calculate:
s Heat associated with a phase change
e Heat associated with a temperature change
s Heat of reaction using standard heat of formation (AH,)

Determine which method applies and calculate the enthalpy for each of the problems below.

2. For the reaction
2 CHy{g} + 13 O,(g) — 8 CO, (g) + 10 H,0(l) A Noemp = ~ A8FHHK]

the AH, Is — 2877.4 k.

a) What is the AH,.,° for the combustion of 1 mole of C,H,,? (answer =-1438.7 kl)

4 mole CaHp |~ 3FFHUKT 142837
| 2 meles Cube
b) What is the AH,,.,° for the production of 5 moles of H,0? (answer >~5755d}
5 molcs Ha6 {7 FH4KT — 1422 kT

| 16 moles Hz0 i
¢) Whatis the AH,.° for the production of 1 mole of C.H,? {answer = + 1438.7 ki) Sign switthea(C 4H1e noc\lN gr)

|_mole, CaHi |4 3SHRUET _ 4 \a2e3 kT procs
| 2 moles Cytho Rt
3. Calculate the mass of a sample of lead (Cp, = 0.160 J/g.°C) when it loses 200. ) cooling frem 75.0°C to 42.0°C.
{answer =379 g) q’-: mC A—T) <o M =
CAY
(0.16075-2¢, « (42.0-15.0%))
m = 3349

4. Calculate the energy required to take 450.0 g of water from 27.5°C to 102.0°C. (C,, = 4.184 )/g°C, C,..... = 2.006 J/g,
M., = 2260 J/g) {answer =116 x 10s)) 3~Stp problem

&) H20 @ L1.5°C 1o 100.0°C b) ol 4‘50:0 H20 c) H"O‘ﬂ’@\ﬁg—gﬁc
- mc AT = m VaF -
51,= 450.20'4.\84-'000.0—21.90) 0"—_—450,0-991903/6 a= mCysaT o
= 136503 J = |0VF000T = 450.09- Q.00 =-0C
= 1809.43
hiel = N15530%.47T = 1.16%{0°T

r—

5. A 28.4 g sample of aluminum is heated to 39.4 *C, and placed in a calorimeter containing 50.0 g of water. The
temperature of water increases from 21.00 °C to 23.00 °C. What is the specific heat capacity, C, of aluminum? (for
H,0(l), C = 4.184 J/g°C) (answer =0.898)/g.°C) Cm =7

T4 A T 94ve0
A "(W\m -Cay - A’\'AD = (mHzO *Cua0 - ATHLD
\

Cp = Mo Chz0-4THzo _ 50.0- 4.194- (33.00-31.00)  _() <9
=& m - aTa) — (%4 - (22.00-2A4)) T/a°C
6. Calculate the heat of formation of ethane, C,H; {g), if its heat of combustion » AH o, S -3120 3
The equation is 2 C;H, (g} + 7 0, [g) = 6 H,O {1} + 4 CO, {g). {answer = ¥J/mol)
x = a? 0" —avsk -29%5 Ty
Weat of atrxn = AHomb = —3130 = Hpnduds — Rreactants
Fovmachis -3130 = [((-a95.%) + 4(-3435) | - [ax +FH oY ]
-2130 = ~33%9.8— ax
(=3130423BXRT = X = %44 kT/mele

— L moles



