Enthalpy of Reactions

Hess’s Law



In this experiment, you will measure the
temperature change of two reactions, and use
Hess’s law to determine the enthalpy change, AH

of a third reaction. You will use a polystyrene foam
cup nested in a beaker as a calorimeter, as shown to
the right. For purposes of this experiment, you

may assume that the heat loss to the calorimeter

and the surrounding air is negligible




For each Reaction

1. NaOH + HCl
2. NaOH + NH,CI
3. HCI+ NH,OH

Each solution is 2.0 M and using 50ml of each per reaction

Initial temperature will be taken prior to adding the second solution,
about 5-10 seconds

Final temperature is determined when temperature reaches the highest
or lowest point then changes direction

Below are 3 separate experiments by 3 different lab groups

You are to use all 3 experiments to complete the data table and
answering questions. You will be put into smaller groups to work with



EXPERIMENT 1

Logger Pro

Temperature (°C)
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The Enthalpy of a Chemical Reaction
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Statistics for: NaOH & HCI | Temperature
min: 22.39 at 6.500 max: 34.84 at 29.00
mean: 33.00 median: 34.43

std. dev: 3.812 samples: 241

1/ Ay: 125

s

Statistics for: HCl & NH4OH | Temperature
min: 22.86 at O max: 33.10 at 24.50
mean: 32.01 median: 32.79

std. dev: 2.610 samples: 234
Ay 10.2
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x| 1

Statistics for: NaOH & NH4C! | Temperature
min: 23.59 at 4.500 max: 24.33 at 14.50
mean: 24.19 median: 24.20

std. dev: 0.1423 samples: 291

Ay: 0.7
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https://drive.google.com/file/d/1IPGPP045BxdCma1QbUGeaDqNIpzbguEC/view?usp=sharing

EXPERIMENT 2

Logger Pro

Temperature (°C)

40

The Enthalpy of a Chemical Reaction
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Statistics for: NaOH + NHACI | Temperature
min: 22.21 3t 4.000 max: 23.56 at 26.00
mean: 23.39 median: 23.49
std.dev: 0.3504 samples: 206
Ay: 1.4

Statistics for: NaOH + HCI | Temperature
min: 22.55 at 2.000 max: 34.99 at 34.50
mean: 33.01 median: 34.77

7 | std.dev: 4.165 samples: 209

Ay:12.4

mean: 31.59 median: 32.81
std. dev: 3.145 samples: 209
Ay:10.3

Statistics for: HCI + NHAOH | Temperature
min: 22.63 at 0.5000 max: 32.93 at 39.50



https://drive.google.com/file/d/1Jcry_gUHqcMt6QX-kA676YQr3u_3vcAd/view?usp=sharing

EXPERIMENT]3

Logger Pro

Temperature (°C)
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Statistics for: NaOH HCI | Temperature
min: 22.40 at 4.000 max: 34.14 at 22.50
mean: 31.78 median: 34.09

std.dev: 4.280 samples: 69

Ay 117

Statistics for: HCL and NHAOH trial 2 | Temperature
min: 22.70 at 4.500 max: 32.81at 21.00

mean: 31.87 median: 32.56

std. dev: 2.413 samples: 205
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Statistics for: NaOH and NHAC! trial 2 | Temperature
] min: 23.63 at 2.000 max: 24.43 at15.00
1 mean: 24.24 median: 24.26
E std. dev: 0.1655 samples: 282
10 - Ay:0.8
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https://drive.google.com/file/d/1a0FGYCqeVgB9Wj4TUN_78b4KIrVGa8V-/view?usp=sharing

