THERMOCOUPLE 

AIM:
The aim of this experiment is to measure the boiling point of brine and the melting point of lead using a potentiometer arrangement.
YOU WILL NEED:

A potentiometer, a low voltage cell, two 250 ml beakers, a thermocouple (copper/constantan is suitable), a centre zero galvanometer, leads, a jockey, ICE, brine, lead in a crucible, a resistance box (0 – 500 ), low voltage dc power supply or standard cell, bunsen etc. 

WHAT TO DO:

Set up the apparatus shown in the diagram with the resistance box set at about 300.

Place one end of the thermocouple in crushed melting ice and the other in water. Heat the water to boiling and balance the potentiometer. This is achieved when the current in the galvanometer falls to zero. Record the balance position L100. (You should adjust the resistance in the resistance box so that this length is around 80cm).

Repeat the experiment with the hot junction in boiling brine and record the new balance length LB.

Adjust the resistance box to give L100 about 25cm and then repeat the experiment with the hot junction in melting lead and record the balance length LL.


BE CAREFUL WITH THE MOLTEN LEAD

ANALYSIS AND CONCLUSIONS:

Calculate the unknown temperatures (X) from:

Unknown temperature (X) = LX/L100
Alternative approach

The advent of high resistance digital voltmeters has enabled this experiement to be simplified. Use the voltmeter to measure the output e.m.f. of the thermocouple with one end in melting ice and the other in boiling water (E100) and then measure the output e.m.f. with one end in melting ice and the other in the boiling brine (EB).

Calculate the temperature of the boiling brine from the equation:

Temperature of brine = EB/E100

Repeat the procedure with the melting lead.
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