Pressure Temperature relationship in Gases: 
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Using a pressure sensor attached to a 250-ml conical flask, the relationship between the temperature of a gas sample and the pressure it exerts is investigated.

A Conical flask is placed in water baths of varying temperatures. A pressure probe monitors the pressure and a temperature probe monitors the temperature. The volume of the gas is kept constant.

A graph of pressure vs. Temperature is obtained. This data will then be used to find a value for absolute zero on both the Celsius temperature scale, and the Kelvin scale.

The mathematical relationship between temperature and pressure will then be determined. 

MATERIALS 
Data logging system




125 ml Conical flask

Gas Pressure sensor




four 1L beakers

Temperature probe




Ice

1 Hole stopper

Hot plate

PROCEDURE

· Prepare four water baths, one with boiling water, one with Hot tap water, one with room temperature water, and one with iced water.

· Plug the pressure probe and the temperature probe into the data logging apparatus.

· Open the side arm of the pressure sensor to allow air in and out.

· Insert a one-hole rubber bung into the 125ml conical flask. Attach the plastic tubing from the pressure sensor to the rubber bung, ensuring an airtight fit.

· Close the side arm of the pressure sensor, so that the air sample is now confined to the flask.

Set up the apparatus to monitor Temperature and pressure, when triggered

· Place the flask in the iced water bath.  Make sure the entire flask is covered. Stir.

· Place the temperature probe in the water bath.

· When the readings have stabilized, record the temperature and pressure. This will give the first data pair.

· Take pressure and temperature readings for each of the four temperatures.

· Once the four data pairs have been collected, examine the graph of pressure vs. Temperature. Record the data pairs in your Lab notebook.

· Record a fourth column of  P/T

DATA AND CALCULATIONS

Pressure

(atm)
Temperature

(0C)
Temperature

(K)
Constant, k

(P/T)





















Produce a graph of pressure vs. Kelvin. Extend the line back to zero Kelvin. This should intercept the y-axis at zero. This is the temperature at which the pressure theoretically becomes equal to zero.

Produce another graph of pressure vs. 0C. Use this graph to find the value in 0C of absolute zero.To determine the relationship between Temperature and pressure, find P/K for each of the data pairs, and determine whether P/K is a constant.

