10 Thermochemistry and Hess’s Law
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Pre-Laboratory Questions

What is the definition of the joule in terms of the basic S| units?

2. In a calorimeter calibration experiment, a sampe of 51.682 g of water
at 55.2 °C is added to a calorimeter containing 50.220 g of water at
235 °C. After stirring and waiting for the system to equilibrate, the
final temperature reached is 36.6 °C. Calculate the calorimeter

constant.
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3. Give chemical equations for the reactions that will occur during this
Experiment
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Results and Calculations

-
A. Determination of a Calorimeter Constant.;\_
lo

Ea Trial (1) Trial (11)
Mass (or volume) of cold water 3% g g
Temperature of cold water ey °C °Cc
Mass (or volume) of hot water 2852 g g
Temperature of hot water 65 o °Cc °C
Final temperature reached ue . < [J °C e
Increase of cold water temperature (AT) 24. e 7f °G °C
Decrease of hot water temperature (AT) 22.. QE, e °c
Heat lost by hot water ga8x35x 22 J J
¢34z

Heat gained by cold water 152y J J
Heat gained by calorimeter water ¥ Akl 627 J
Calorimeter constant (C) 264 Jre . JrPc
Average value of calorimeter constant 26\ J/°c
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B. Heat of Acid/Base Reactions

H

Trial (1) Trial(l) |

Volume of 1.0 M NaOH used Bo. B @ mL

0,
C
Initial temperature of NaOH S c
Volume of 1.0 M HCI used -y L. mL
[

Initial temperature of HC — C °c
: °c T onl

Final temperature reached Yo Y

Total volume of mixture a5 O mj mL

Total mass of mixture 00 -0 g g
Temperature change, At =K °C °c

‘ y - hnru,/
Average value of the ====o7 B Jec
Calorimeter constant (C) &5
Heat galned by the solution* 2344 J J
Heat galned by the calorimeter V32 F J J
C «o7
Heat of the reaction 303V F J J
Cora s9bi

ogsaeoHwaces | Lo ™
Moles of HCI reacted Ak mol mol

Moles of water produced 0.05 — mol

B S i Zo.c2 kdimol H,0 kJmol H

Average value of AH kJjmol H0

—~60.63

Literature value of AH

—4

- 55.9 kJ/mo H0

\

* Assume densi fos s . I
nsity of solution = 1.00 g/mL and specific heat of soluti

4.07 J/g.°C
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Questions

1. What effect on the calculated calorimeter constant would be obserye
if the calorimeter cup were made of conducting material (such as

metal) rather than plastic foam?
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..........................................
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2. Why is water typically used as the heat-absorbing liquid in

calorimeter?

ronediip” SER. Sy . N - femm st ...
3. Given that:
H202(t) — H20(¢) +% Oz(g) AH =-96.0 kJ/mol
2Hyq) + Oyg — 2H,0p  AH =-571.6 kJ/mol

Use Hess's law to calculate AH for the reaction:
Hag) + Ogg) — Hy0y
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