Introduction to Geochemistry

Work Sheet – Introduction to Geochemistry

Lecture on Chemical Reactions

BALANCING EQUATIONS:

Try these examples:

1.               H3PO4 +    3 NaOH (    Na3PO4 +    3 H2O

2.              Zn     +     2 HCl     (      ZnCl2           + H2
3.              Cu(NO3)2  +           2  NaI  (          CuI +        ½   I2 +           2   NaNO3
MOLES:

How many moles are in the following?

1.    24.022 g of C?: 24.022/12.011 = 2 moles
3.    100 g of H?  100/1 = 100 moles
What is the mass of:

1.     5 moles of Na?  22.99 g/mol * 5 mol = 114.95 g (ignoring significant digits)
2.     0.5 moles of Cs? 132.9 g/mol * 0.5 mol = 66.45 g
ENTHALPY:

Work out the enthalpy changes for the following reactions:

Fe3+  + 3(OH-)    (        Fe(OH)3
given the following data for (Hf (in kJ/mole) for the following compounds and ions:



(Hf (kJ/mole)

(S (kJ/mole)

Fe3+

-48.5


-315.9

OH-

-230.0


-10.8

Fe(OH)3
-823.0


106.7

(H = Hproducts – Hreactants

= H Fe(OH)3 – H Fe3+
- 3H OH-


= (-823.0) – (-48.5) – (3*-230) kJ/mole

= -84.5 kJ/mole
ENTROPY and (G:

Now work out the (G for the reaction in the above Enthalpy question, for a temperature of 25(C (298 K)                                                                                                                                                                                                                                                              

Is (G positive or negative?

Which way will the reaction proceed?  In the forward or reverse direction?  Are the products or reactants more stable?

(S = Sproducts – Sreactants

= S Fe(OH)3 – S Fe3+
- 3S OH-


= (106.7) – (-315.9) – (3*-10.8) kJ/mole

= +455 kJ/mole
(G = (H - T(S

= (-84.5 kJ/mole) – (298*455 kJ/mole)
= - 135674.5 kJ/mole

= - 1.36 × 105 kJ/mole

(G is negative, and therefore the reaction will proceed in the forward direction. The product is more stable than the reactants.

