Temperature of a bunsen flame

AIM

The aim of this experiment is to find the temperature of a bunsen flame.
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WARNING. BE CAREFUL WITH HOT METAL. DO NOT BURN YOURSELVES.

YOU WILL NEED

A lump of brass (an old brass balance weight is ideal)

An aluminium can (calorimeter) with a cardboard lid to stop water splashing out

A bunsen and protective mat

A piece of string tied to a piece of wire 

A pair of tongs and a thermometer.

Water

A retort stand, boss and clamp

WHAT TO DO

Tie your brass weight firmly to a piece of wire – at least 30 cm long

Suspend your brass weight from the clamp so that it hangs in the Bunsen flame and heat it strongly for at least two minutes. 


Use safety goggles here

Remove the bunsen and lower the brass rapidly but carefully into the water in the calorimeter and replace the lid.

Record the maximum temperature of the water.

Do this by recording the temperature every ten seconds for a minute after you put the weight in.

Repeat the experiment twice using different brass weights.

OBSERVATIONS

Initial temperature of water in aluminium can


=

Mass of brass weight 





=

Mass of water in aluminium can (suggest about 200g)
=

Mass of aluminium can




=

Maximum temperature of water in the aluminium can



=

USEFUL DATA
Specific heat capacity of water 




= 4200 J/kgoC

Specific heat capacity of aluminium 




=   900 J/kgoC

Specific heat capacity of brass 




=   400 J/kgoC

THEORY

Heat energy gained by water and aluminium = Heat energy lost by brass

Heat energy lost by brass


= mass of brass x s.h.c of brass x temp. drop

Heat energy gained by water


= mass of water x s.h.c of water x temp. rise

Heat energy gained by aluminium 
= mass of aluminium x s.h.c of aluminium x temp.                                                                                                                                                                                                                                 rise

CALCULATIONS AND RESULTS

Initial temperature of brass 

= [(Heat gained by water + Heat gained by aluminium)/(Mass of brass x s.h.c of brass)] + Initial temperature of brass

EXAMPLE CALCULATION

We will assume a starting temperature of 20oC for the water and call initial temperature of the brass t oC.

Imagine that the temperature of the water and aluminium goes up from 20 oC to 35 oC (a rise of 15 oC) when the brass is lowered in.

Mass of water = 0.2 kg, mass of aluminium can = 0.08 kg, mass of brass 0.05 kg.

Heat energy gained by brass 

= 0.05x400x(t-35)
= 20t - 700

Heat energy gained by water 

= 0.2x4200x15 
= 12600


Heat energy gained by aluminium
= 0.08x900x15
= 1080

Heat energy gained by water and aluminium = 12600 + 1080 = 13680

Heat energy lost by brass = 13680 = 20t – 700

Therefore:  
20t = 13680 + 700 = 14380    t = 719 oC.

This is actually less than the temperature of the flame but then the brass will have cooled down in the time it took to remove the bunsen and lower the brass into the water.

Eye protection advised








