Materials & Chemical
Top loading/pan balance
retort stand and clamp
150-mL beaker
100-mL volumetric flask
50-mL volumetric flask
10-mL plastic pipette/burette 
syringe+tubing+glass bead
125-mL Erlenmeyer flask
latex tubing+plastic tube and rubber stopper
latex tubing and curved straw
10-mL volumetric pipette
5-mL volumetric pipette
pipette filler bulb
1 glass vial

vial for measuring out sulfamic acid

vial for measuring out sodium nitrate

sulfamic acid

sodium nitrate

water
long tweezers
distilled water

water, 55M

18.02g/mol

Scalds if hot
HSO3NH2

sulfamic acid

97.09g/mol

Corrosive

NaNO2

sodium nitrate

69.00g/mol

Oxidizer, toxic

Results & Calculations

A. Determination of the Universal Gas Constant


Results


_____= mass of vial+sulfamic acid


_____= mass of “empty” vial


_____= mass of sulfamic acid used


_____= mass of vial+sodium nitrate


_____= mass of “empty” vial


_____= mass of sodium nitrate used





Trial 1

Trial 2

Trial 3

Initial reading of burette
_____

_____

_____

Final reading of burette
_____

_____

_____

Volume of gas collected
_____

_____

_____

Room temperature

_____

_____

_____

Height of water column
_____

_____

_____


Calculations


_____= amount (number of moles) of sulfamic acid used to prepare 200mL of solution


_____= concentration of sulfamic acid solution


_____= amount (number of moles) of sulfamic acid used in the reaction


_____= amount (number of moles) of sodium nitrate used to prepare 50mL of solution


_____= concentration of sodium nitrate solution


_____= amount (number of moles) of sodium nitrate used in the reaction


Questions
1. Say you have 5.00mL of a sodium nitrate solution containing 17.04g/L of sodium nitrate is added to 25.00mL of sulfamic acid solution containing 2.754g/L of sulfamic acid:

a) Determine the mass of nitrogen gas produced, and calculate the volume occupied by this mass of gas at a temperature of 23°C and pressure of 99.5kPa.

b) When this experiment was carried out by a student and the nitrogen gas was collected over water, the volume of “wet” nitrogen produced was 14.81mL. What was the percentage yield obtained by the student? The vapour pressure of water at 23°C is 2.81kPa.

2. Show that 1kPa=1J.

