Answer on Question #55709 - Chemistry - Physical chemistry

Question:

For the reaction 4Al+3 02(g)+6H20+40H- =4[Al(OH)4]-, Eo cell 2.73V.If AGOfOrmation[OH]- =-157Kj/mol
and AGOfOrmation[H30]=-237.2KJ/mol.determine AGOfOrmation of [Al(OH)4]-

Solution

4A1+30,(g)+6H,0+40H =4[AI(OH)4]

AG°(OH) =-157Kj/mol

AG°(H,0) =-237.2KJ/mol

AG°(0,) = AG°(Al) = 0 — by definition of the Gibbs free energy for simple substances.
AG(rxn) = 4AGY([AI(OH)4]) - 4AG°(OH") - 6AG®(H,0) - 3AG(05) - 4AGO(Al);
AGO([AI(OH)a]") = (AG®(rxn) + 4AGY(OH) + 6AG®(H20) + 3AG°(0,) + 4AG°(Al))/4
AG®(rxn) = -nFE°

4Al - 12e = 4A1*

30,+ 6H;0+12e = 120H"

The number of electrones (n) is 12.

AGY([AI(OH)4]) = ((-12x96500%2.73) + 4x(-157000) + 6x(-237200))/4 = -1.303x10° J/mol

Answer: -1.303x10° J/mol
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