Conclusion and discussion 

(1)As the hydrogen peroxide turns the blue litmus paper red and does not have any color change when a red litmus paper was damped on it, it can be concluded hydrogen peroxide is a kind of acid. The other evidence to show hydrogen peroxide is an acid is that the hydrogen peroxide react with sodium carbonate. In that reaction, the peroxide turns from colorless to milky which implies that carbon dioxide is obtained. The equation for the reaction is:

  2H2O2(aq) + Na2CO3(s) ( 2Na(HO2)(aq) + H2O(l) + CO2(g) 

From this equation, it can be seen the hydrogen peroxide ionizes and give out hydrogen positive ions for the reaction which tells that it is acid.
(2) Firstly, for the reaction between hydrogen peroxide and potassium iodide, the resulting color of the solution turns from pale yellow(diluted) to blue black and form some precipitates. It shows the presence of iodine in the solution. In fact, the ionic equation for this reaction is: 
2I-(aq) + H2O2(aq) +2H+(aq) ( I2(s) + 2H2O(l)
In this reaction, the oxidation number of I increases from -1 to 0, not only showing that it undergoes oxidation, but also representing that hydrogen peroxide is oxidizing reagent.

Secondly, for the reaction between hydrogen peroxide and chromium(III) sulphate(VI),the color of the solution turns from dark green to pale yellow. In fact, the ionic equation for this reaction is:

2Cr3+(aq) + H2O(l) + 3H2O2(aq) ( Cr2O72- + 8H+(aq)
In this reaction, the oxidation number of Cr increases from +3 to +6, not only showing that it undergoes oxidation, but also representing that hydrogen peroxide is oxidizing reagent.

In these reactions, the hydrogen peroxide acts as oxidizing agent in the redox reactions.

(3) Firstly, for the reaction between hydrogen peroxide and potassium manganate (VII). The solution turns from deep purple to colorless, indicating that formation of Mn2+ ions. Besides there is gas evolved, which is able to relight the glowing splint, indicating the gas is oxygen. Thus, the ionic equation for this reaction is:

2MnO4-(aq) + 6H+(aq) + 5H2O2(aq) ( 5O2(g) + 2Mn2+(aq) + 8H2O (l)
In this reaction, the oxidation number of Mn decreases from +7 to +2, not only showing that it undergoes reduction, but also representing that hydrogen peroxide is reducing reagent.

   Secondly, for the reaction between hydrogen peroxide and potassium dichromate(VI).The solution turns from orange to dark green, indicating that the formation of Cr3+ ions. Besides there is gas evolved, which is able to relight the glowing splint, indicating the gas is oxygen. Thus, the ionic equation for this reaction is: 

Cr2O72- + 8H+(aq) + 3H2O2(aq) ( 2Cr3+(aq) + 7H2O(l)
In this reaction, the oxidation number of Cr decreases from +6 to +3, not only showing that it undergoes reduction, but also representing that hydrogen peroxide is reducing reagent.
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(4) Form the conclusion in “(2)” and “(3)”, the hydrogen peroxide can act as both oxidizing and reducing reagent in redox reactions. But one thing can be summarized is that acidic solutions favor the oxidizing action while alkaline solutions favor the reducing action. 
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