Electrolysis of an Aqueous Solution of Sodium Sulfate

Objective: Given experimental research using syringes to collect gases over water, Atmospheric pressure and room temperature,
· Collect an unknown volume of gas generated using an electrolytic cell, 
· Determine the systems net ionic equation, moles of gas , 
· Moles of electrons used to generate gas , 
· Determine amperes used in the experiment.

Materials: 50  ml  plastic centrifuge tube, thermometer, Gas collecting syringe with shut off valve,  Syringe cap or Syringe valve, dropper with universal indicator, 9 volt battery, black and red alligator clips with wire, watch 

Guided Procedure: 

Place 7.1 grams of sodium sulfate into the 50 ml centrifuge tube beaker and add distilled water to the 50 ml mark. You have prepared an approximate 1 M solution. Add 4 drops of indicator to the solution. Note the color of the solution. Universal Indicator is yellow in strong acids, red in weak acids, green in a pH of 7, Blue in a weak base and purple in a strong base.

Guided Question # 1. Write the dissociation reaction for sodium sulfate. Is this salt an acidic salt, neutral salt or basic salt?

Immerse the gas collecting syringe into the beaker with the valve open or with no cap . Allow the liquid to enter the syringe barrel by immersing the syringe into thr centrifuge tube. Fill the syringe barrel to the top of the syringe up to the valve. Close the valve or cap  so the liquid has no air pressure. See   Figure 1


Guided Question # 2 What is keeping the liquid up the barrel if the syringe bottom stays below the liquid level in the beaker?

Place the Black alligator clip to the graphite lead which is inside the barrel to the negative lead on the battery. Place the red wire on the battery positive lead and to the graphite lead in the solution outside the barrel of syringe. Let the reaction run for 10 minutes. Adjust the vertical position of the syringe until the water level inside and outside the tube are the same.  Record the volume of gas collected inside the barrel of syringe.


Note the color change inside the barrel of syringe compared to the color outside the barrel. 

Guided Question # 3 Determine the reaction inside the barrel which is generating the gas. What gas is being produced? Justify your answer with the color change taking place inside the syringe barrel. 

Guided Question # 4 What is the number of moles of gas produced from the reaction inside the barrel and outside the barrel?

Guided Question # 5 What is the reaction taking place near the electrode outside the barrel?

Guided Question # 6 Which is the cathode and which is the anode? 

Guided Question# 7 What is the standard E for this system? 

Guided Question #8 Determine delta G for this system?

	Temperature Degrees Celsius
	Vapor Pressure water (mm Hg)

	20
	17.5

	20.5
	18.1

	21.0
	18.6

	21.5
	19.2

	22.0
	19.8

	22.5
	20.4

	23.0
	21.0

	23.5
	21.7

	24.0
	22.4

	24.5
	23.1

	25
	23.8

	26
	25.2

	27
	26.7


 Additional Research-

1. Using the information from internet research explain how the reaction above is related to a fuel cell reaction?
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