Unit 4.
DATE:

/3 ENTHALPY CHANGES IN REACTIONS Name:

Partner's Name:

THEORY: A calorimeter is used to measure the change in heat produced by a chemical reaction. Usually the calorimeter
being used should be calibrated by determining the heat produced by a substance whose enthalpy is already known. Either use
the Calibration Constant you calculated in the previous experiment or use 500 J °C”", The water present in the reactions will
absorb energy at the rate of 4.18 J per 1 g of water for each 1 °C change in temperature.
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PURPOSE: T use 40 g lorinetev
EQUIPMENT: Ammonium Nitrate (NH,NO,) powder, Magnesium (Mg) powder, 1.0 M Sodium Hydroxide (NaOH), 1.0 M
Hydrochloric Acid (HCI), 100 mL measuring cylinder and a -10 to 50°C thermometer.

PROCEDURE:

PART A: REACTION BETWEEN MAGNESIUM AND HY DROCHLORIC ACID:

Pour 100 mL of 1.0 M HCl solution into a calibrated calorimeter and stir and record the temperature of the acid. Add about 0.20
g of accurately weighed magnesium powder, stir and record the highest temperature it reaches.

PART B: REACTION BETWEEN HCI AND NaOH (HEAT OF NEUTRALISATION):

Pour 50 mL of 1.0 M Sodium Hydroxide solution into a calibrated calorimeter, stir and record the temperature of the solution.
Pour 50 mL of 1.0 M Hydrochloric Acid solution into a measuring cylinder and record its temperature. Add the Hydrochloric
acid to the calorimeter, stir the mixture and record the highest temperature it reaches.

PART C: DISSOCIATION OF AMMONIUM NITRATE (NH,NO,):

Pour 100 mL of water into a calibrated calorimeter, stir and record the temperature of the water. Add about 025 g of accurately
weighed Ammonium Nitrate, stir and record the lowest steady temperature it reaches.

RESULTS: Fill in the following table:

EFFECT | INITIAL MASS OF CONTAINER MASS OF MASS OF FINAL CHANGE
\PART TEMP. ) AND SOLID CONTAINER SﬁLID TEMP. IN TEMP P
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2. Use the Calibration constant and the Temperature change to determine the cneroy released or absorbed (in Joule) for cach
reaction and for each state W\?er the reaction released or absorbed energy.
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3. Using the equation for each reaction and the answer to each part in the last quesnon determine the heat of reaction (AH) fof' ¢
each of the above reactions. Remember to include the sign for each AH value. e outi re
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4. For each of the following: a). Use a diagram for each part to illustrate the energy change during the reactions.
b). Determine if more energy is absorbed during reactant bond breaking or released during product bond formation.
c). Determine whether the reactions are Exothermic or Endothermic.
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5.1f energy is suppose to be conserved during reactions, where does the energy released or absorbed 7(05‘ come from?
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